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1.0 INTRODUCTION

One major function of the Tank Waste Remediation System (TWRS) is to characterize wastes

in support of waste management and disposal activities at the Hanford Site. Analytical data

from sampling and analysis, along with other available information about a tank, are

compiled and maintained in a tank characterization report (TCR). This report and its

appendices serve as the TCR for single-shell tank 241-B-201.

The objectives of this report are: 1) to use characterization data in response to technical
issues associated with tank 241-B-201 waste, and 2) to provide a standard characterization of

this waste in terms of a best-basis inventory estimate. Section 2.0 summarizes the response

to technical issues, Section 3.0 provides the best-basis inventory estimate, and Section 4.0

provides recommendations about safety status and additional sampling needs. Supporting

data and information are in the appendices. This report also supports the requirements of the

Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1996),
Milestone M-44-05.

1.1 SCOPE

The characterization information in this report originated from sample analyses and historical

data. The most recent sampling of tank 241-B-201 (July 1991) predated the existence of data

quality objectives (DQOs). An assessment of the technical issues from the currently

applicable DQOs was made using data from the 1991 sampling event. Historical information
for tank 241-B-201 included surveillance information, records pertaining to waste transfers

and tank operations, and expected tank contents derived from a process knowledge model
(see Appendix A).

Table 1-1 describes the 1991 core sampling event. Appendix B contains further sampling

and analysis data from this event and data from earlier sampling events. The sampling and

analysis of the 1991 core samples were performed in accordance with Winters et al. (1990),
and the results were originally reported in Pool (1994). Appendix C provides information on

the statistical analysis and numerical manipulation of data used in issue resolution. Appendix

D contains the evaluation to establish the best basis for the inventory estimate and the

statistical analysis performed for this evaluation. Appendix E is the bibliography that
resulted from an in-depth literature search of all known information sources applicable to

tank 241-B-201 and its respective waste type.
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Table 1-1. Summary of Recent Sampling Events.

Sample/Date' Thase Location Segmentadiow PerntRecovery 'Masst
Core 26 Solid Riser 2 8 segments All segments were 100% 155 to

(7/23/91 to except for segment 1 (65%)3 254 g per
7/24/91) and segment 2 (95%) segment

Liquid Recovered n/a 55.7 g
only in (57 mL)
segment I

Core 27 Solid Riser 7 8 segments All segments were 100% 225 to

(7/30/91 to 241 g per

8/3/91) segment

Vapor Gas Riser 2 n/a n/a n/a
flammability
(6/4/96)

Notes:
n/a = not applicable

'Dates are in the mm/dd/yy format.
2Mass per segment
'Only a 70% recovery was expected from segment 1.

1.2 TANK BACKGROUND

Tank 241-B-201 is located in the 200 East Area B Tank Farm on the Hanford Site.
Tank 241-B-201 is not connected to another tank (although tanks 241-B-202, 241-B-203, and
241-B-204 are connected by tie lines). The process history of this tank is relatively
straightforward compared to many other tanks. For its entire service lifetime, beginning in
1952 and ending in 1975, the tank was used to store wastes from the B Plant 224 facility.
This building housed a lanthanum fluoride-based separation process (one of the final steps in
the bismuth phosphate process) that discharged wastes containing low concentrations of
fission products. Waste from this facility was pumped into tank 241-B-201, the solids
settled, and the liquid effluent overflowed into cribs (long trenches engineered to receive
waste material disposed into the soil). In 1980, surveillance data indicated the tank leaked
4,500 L (1,190 gal) of waste. Consequently, interim stabilization and intrusion prevention
activities were performed for the tank in 1981.

Table 1-2 describes tank 241-B-201. The tank has an operating capacity of 208 kL (55 kgal)
and presently contains an estimated 110 kL (29 kgal) of noncomplexed waste (Hanlon 1996).
Of this total amount, 106 kL (28 kgal) is estimated to be sludge and the remaining 4 kL
(1 kgal) to be superate. The tank is not on the Watch List (Public Law 101-510 1990).

1-2
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Table 1-2. Description and Status of Tank 241-B-201.

, . . .~. .. ... .... ...

Type Single-shell

Constructed 1943 to 1944

In service 1952

Diameter 6.1 m (20 ft)

Depth 7.8 m (25.5 ft)

Capacity 210 kL (55 kgal)

Bottom shape Dished

Ventilation Passive

TANK STATUS

Waste classification Noncomplexed

Total waste volume 110 kL (29 kgal)

Supernate volume 4 kL (I kgal)

Sludge volume 106 kL (28 kgal)

Waste surface level (October 21, 1996) 386 cm (152 in.)

Temperature (1975 to 1996) 10.2 'C (50.3 'F) to
26.7 *C (80.0 0F)

Integrity Assumed leaker

Watch List None

SAM"LN AE

Core samples July/August 1991

Flammability screening June 1996

Removed from service 1975

Interim stabilization 1981

Intrusion prevention 1981

1-3
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2.0 RESPONSE TO TECHNICAL ISSUES

Two technical issues from the Tank Waste Characterization Basis (Brown et al. 1996) have
been identified for tank 241-B-201. They are:

" Safety screening: Does the waste pose or contribute to any recognized
potential safety problems?

* Vapor screening: Does an organic solvent pool exist in the tank?

Data from two core samples taken in 1991 and flammability screening of the headspace in

1996 provide the means to address the safety screening issue. The response is detailed in
Section 2.1. For sample and analysis data for tank 241-B-201, see Appendix B. The vapor
screening issue cannot be addressed at this time because vapor sampling has not been

conducted.

Section 2.2 provides information about other technical issues (analytical data quality and heat

generation in the waste).

2.1 SAFETY SCREENING

The data required to screen the waste in tank 241-B-201 for potential safety problems is

documented in the Tank Safety Screening Data Quality Objective (Dukelow et al. 1995). The
potential safety problems are exothermic conditions in the waste, flammable gases in the

waste and/or tank headspace, and criticality conditions in the waste. Each condition is

addressed separately below. Because tank 241-B-201 is not a Watch List tank, the safety

screening DQO was the only safety-related DQO associated with the sampling effort.

Although core sampling of tank 241-B-201 preceded the implementation of the DQO process

for addressing tank waste issues, the core sampling was consistent with the guidance of the
DQO (two full length cores from widely spaced risers). However, analysis of the core
samples was conducted differently from the guidance of the current DQO. Nevertheless, the

data collected can be used to address the safety screening issues.

2.1.1 Exothermic Conditions (Energetics)

The first requirement outlined in the safety screening DQO was to ensure that the exothermic

constituents (organic or ferrocyanide) in the tank would not cause a safety hazard. The

safety screening DQO requires that the waste profile be tested for energetics every half-
segment (24 cm [9.5 in.]) to determine whether the energetic potential of the waste exceeds

the safety threshold limit. The threshold limit for energetics is 480 J/g on a dry weight

2-1
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basis. Results were obtained on two core composite samples for core 26 and on each of
eight segments (48 cm [19 in.]) of core 27 using differential scanning calorimetry (DSC).
No exotherm was apparent for any sample.

In addition, the concentration of total organic carbon (TOC) in the composite samples of
each core was less than 0.5 weight percent. The action limit in the DQO is three percent.
This indicates the samples do not contain sufficient organic material to warrant further
analysis.

Although the subsampling scheme was not the same as currently prescribed, the low organic
content and complete lack of energetic potential in any sample analyzed provides reassurance
that no exothermic reaction will occur in this tank.

2.1.2 Flammable Gas

Combustible gas monitoring of the tank headspace on June 4, 1996, indicated that no
flammable gas was detected (zero percent of the lower flammability limit). Appendix B
provides data from this vapor phase measurement. These data satisfy the requirement of the
safety screening DQO for addressing tank vapor flammability concerns.

2.1.3 Criticality

The safety threshold is 1 g 239Pu per liter of waste. Using a conservative density value of
1.5 g/mL (the average calculated from extrusion data was 1.25 g/mL), 1 g/L of 2 39Pu is
equivalent to 41 pCi/g. According to the safety screening DQO, each sample must be under
the limit when compared at a 95 percent upper confidence interval on the mean. The DQO
also requires measurements on lower half segments of each segment.

Again, the subsampling and analysis scheme was different from that currently prescribed in
the safety screening DQO. Two core composites from each core were analyzed for total
alpha and Pu. All results were well below the limit of 41 pCi/g. The highest upper limit to
a 95 percent confidence interval on a core composite sample was 1.92 pCi/g (see Table 2-1).

Two issues must be addressed. The first is that only core composite samples were analyzed
for alpha although the DQO requires assays from lower half-segments. Although the cores
appeared homogeneous throughout, is possible that a heavy element like plutonium could
migrate to the tank bottom1 . If it is assumed that plutonium migrated to the bottom of the
tank, then all activity in the composite sample could be found in the lower half-segment of

'The data for tanks 241-B-203 and 241-B-204 indicate that lead may have settled to the tank bottom (Jo et

al. 1996 and Sasaki et al. 1996). These data also can be explained by process variability. The total alpha
results for these tanks along with data for other heavy elements like bismuth and uranium show no evidence of

settling.

2-2



HNF-SD-WM-ER-550 Rev. 1

Table 2-1. Total Alpha and Plutonium Data for Tank 241-B-201'.

95% Upper Confidence
.am... Mean (pG.g) Limit ..Cg)

Core 26 Composite I Total alpha 1.10 1.63

Alpha: 23 24 "Pu 0.802 1.03

Core 26 Composite II Total alpha 1.05 1.45

Alpha: 239240Pu 0.786 1.54

Core 27 Composite I Total alpha 1.55 1.70

Alpha: Pu 1.48 1.98

Core 27 Composite II Total alpha 1.56 1.71

Alpha: Pu 1.47 1.66

Notes:
'Pool (1994)

2Pu determined by separation and alpha counting. 2tZPu constitutes greater
by alpha energy analysis (AEA).

than 99% of total Pu

3Data were rejected as quality control standards and spikes were not reported.

segment 8. Because that portion of the core would make up 1/16 of the core composite, the
concentration in that segment would be 16 times the concentration in the composite, or
30.7 pCi/g. Because this is still below the action limit of 41 uCi/g, it can be concluded that
using composite level results is acceptable.

The second issue is that when these data were validated, the total alpha and 239/124 0Pu data
were rejected (Pool 1994) because the quality control standards and spikes required by the
sampling and analysis plan (Winters et al. 1990) were not reported. Although the data were
rejected, the following evidence suggests that the data are reasonable.

The B Plant 224 facility waste stream is fairly distinct. Very few transfers were made into
the 224 waste tanks (B-200 and T-200 series). Table 2-2 shows data on other tanks
containing 224 wastes (tank 241-T- 11 contains both 224 waste and first cycle waste).
Although the results from tank 241-B-201 are higher results for the other tanks, the
difference is not great; all results are far below the limit. In addition, the plutonium
concentration predicted by the Tank Layer Model in the Historical Tank Content Estimate for
the Northeast Quadrant of the Hanford 200 East Area (Brevick et al. 1996) is also shown in
the table. It is evident that no criticality concerns are expected, and none were observed for
tanks containing this waste type.

2-3
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Table 2-2. Total Alpha Data on B Plant 224 Facility Wastes.

Tank 241-B-2011 1.32 Total alpha mean

1.92 Highest 95%
confidence limit

241-B-202 2  0.406 Total alpha mean

241-B-2033  0.214 Total alpha mean

241-B-204 4  0.264 Total alpha mean

241-T-ll 5  0.669 Highest value

Historical Tank Content Estimate for 0.00977 Estimate for Pu
tank 241-B-201 6

Notes:
'Data was rejected because no standards or spikes were reported (Pool 1994).
2Dougherty and Tran (1995)
Jo et al. (1996)

4Sasaki et al. (1996)
'Simpson (1994)
6Brevick et al. (1996)

It should also be noted that radionuclide data for the core samples from tank 241-B-201 are
consistent. The Pu data accounts for most of the total alpha activity of the samples (see
Table 2-1). However, this is not conclusive proof that the data are accurate because both
values are generated by alpha counting (the 2391 24 0pu was determined after chemical separation
and partitioned based on AEA). Table 2-3 shows 24Am data, generated by alpha counting
and gamma energy analysis. These data for all samples are in good agreement, suggesting
that both methods are probably accurate.

Together, the sample results far below the limit, consistent results even with differing
analytical methods, and low concentrations predicted and observed in other tanks of this
waste type indicate that there are no criticality concerns with this tank.
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Table 2-3. "Am Data: Alpha Analysis vs. Gamma Energy Analysis" ,3.

Alpha Analysis Gam EergyAn~alysfs
Sampqe (Memn,cpCi/g) (Men, jCO/g).......................... .. ..... ..... .. . ..

Core 26 Composite I 0.0299 0.0342

Core 26 Composite II 0.0288 0.0283

Core 27 Composite I 0.0298 0.0320

Core 27 Composite II 0.0264 0.0297

'Pool (1994)
2For alpha, Am/Cm were separated
'Data were rejected because quality

prior to counting. The 2 1Am ratio was determined by AEA.
control standards and spikes were not reported.

2.2 OTHER TECHNICAL ISSUES

2.2.1 Analytical Data Quality

Upon completion of the analytical work by Pacific Northwest Laboratory, the data package
was validated based on the requirements of the Waste Characterization Plan for Hanford Site
Single-Shell Tanks (Winters et al. 1990) and Sample Management and Administration
(WHC-CM-5-3). Data quality issues were not confined to the radionuclide data discussed in
Section 2.1.3. Much of the data was rejected or considered as approximate because of
quality control issues such as violation of holding time requirements or quality control data
not being reported (for example, spikes and laboratory control standards). The results of
data validation are summarized in Appendix B. The data validation section (Section B3.3.4)
of Appendix B should be consulted before using the data reported in this document because
there are validation issues with much of the data.

2.2.2 Heat Generation

A factor in assessing tank safety is the heat generation and temperature of the waste. Heat is
generated in the tanks from radioactive decay. An estimate of the tank heat load can be
generated based on results from the 1991 sample event. Table 2-4 shows the calculated heat
load.

2-5
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Table 2-4. Heat Load for Tank 241-B-201 Based on Radionuclide Content.

.. d.i..c .r .......W.ts/Cur s

1"Cs 110 0.00472 0.5

'Sr 287 0.00670 1.9
2 39

/24pu C 9 Pu assumed) 155 0.0302 4.7

Total 7.1

Notes:
'Only radionuclides present above 10 curies are included.
2Includes daughter radionuclides.

Another estimate, based on tank headspace temperature was 54.2 W (185 Btu/hr)
(Kummerer 1995). Both estimates are extremely low and are well below the limit of
11,700 W (40,000 Btu/hr) that separates high and low heat-load tanks. There is no heat-load
issue with this tank.

2.2.3 Sludge Washing and Leaching Behavior

Subsamples of the core samples were subjected to washing and leaching steps to evaluate the
behavior of the sludge under projected retrieval and pretreatment conditions (Lumetta and
Rapko 1994). The data, along with water solubility data presented in the data package (Pool
1994), are summarized by Colton (1996). These data are used to estimate how the waste
will partition into low-level and high-level waste fractions.

2.3 SUMMARY

The results from all analyses performed, when applied to resolve safety issues, show that no
safety decision threshold limits are exceeded. Although the sampling and analysis were not
conducted as prescribed in the current DQO (Dukelow et al. 1995), and quality control issues
did exist with the data, the data are sufficient to declare the tank safe. The safety screening
evaluation results are presented in Table 2.5.
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Table 2-5. Summary of Safety Screening Evaluation Results.

Safety screeubq
sub-ssueRest

Energetics No exotherms were observed in any sample.

Flammability 0% of Lower Flammability Limit

Criticality All analyses were well below 41 pCi/g total alpha (within 95%
confidence limit on each sample). Quality contra] issues with the
data are balanced by the consistency of results between differing
analytical techniques, historical estimates, and data from tanks with
the same predicted waste type (B Plant 224 facility waste).
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3.0 BEST-BASIS INVENTORY ESTIMATE

Information about the chemical and/or physical properties of tank wastes is used to perform
safety analyses, engineering evaluations, and risk assessments associated with waste
management activities; and to address regulatory issues. Waste management activities
include overseeing tank farm operations and identifying, monitoring, and resolving safety
issues associated with these operations and with the tank wastes. Disposal activities involve
designing equipment, processes, and facilities for retrieving wastes and processing the wastes
into a form that is suitable for long-term storage. Chemical inventory information generally
is derived using two approaches: 1) inventories are estimated using the results of sample
analyses; and 2) inventories are predicted using a model based on process knowledge and
historical information. The most recent model was developed by Los Alamos National
Laboratory (LANL) (Agnew et al. 1996). Information derived from these two approaches is
often inconsistent.

An effort is underway to provide waste inventory estimates that will serve as standard
characterization information for the various waste management activities
(Kupfer et al. 1995). As part of this effort, an evaluation of available chemical information
for tank 241-B-201 was performed that included the following:

* Data from analyses of two core samples collected in July 1991 (Pool 1994).

* The solids composite inventory estimate for this tank generated from LANL's
Hanford Defined Waste (HDW) model (Agnew et al. 1996), also referred to as
the historical tank content estimate (HTCE).

* An engineering assessment (see Appendix D) based on sampling data from the
flowsheets for the waste process that generated the waste type present in
tank 241-B-201 (B Plant 224 facility waste).

The engineering assessment has been compared to analytical data and the HDW model.
These calculations are generally consistent with the analytical data and, in some cases, are
consistent with the HDW model. Those analytes that remain in solution have better
agreement between all three comparisons than with other analytes. With the current
resources, the best source of inventory data appears to be the analytical data from the 1991
core sampling. The best-basis inventory, presented in Tables 3-1 and 3-2, is based entirely
upon the 1991 core sample data. One analyte for which the analytical data may not be the
best source is fluoride. Only the water soluble forms of fluoride are reported in the
analytical data. At present, a debate exists as to whether insoluble fluoride is present in
significant quantities in these tanks. The HDW model predicts more fluoride. Both the
analytical data and the HDW model values must be carefully considered for fluoride at the
present time.
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Table 3-1. Sampling-Based Best-Basis Inventory Estimates for Nonradioactive
Components in Tank 241-B-201. (2 sheets)

Mean
Cuncantlton Tta si

Anye(sggg InventoryZ (kg) (S, M, or E)' Comment
Al 3440 472 S

Bi 94,500 13,000 S

Ca 12,200 1,670 S

Cl 1,650 226 S

CO3  nr nr S

Cr 3,340 458 S

F 5,830 80O3 S Water soluble only

Fe 13,400 1,840 S

Hg 0.599 0.08 S

K 5,810 797 5

La 15,100 2,070 S

Mn 19,200 2,630 5

Na 38,200 5,240 S

Ni 479 65.7 S

NO2  881 121 S

NO3  49,300 6,770 S

OH nr nr S

Pb 1,360 187 S

P as P04  16,700 2,300 S

Si 20,200 2,770 S

S as So4  348 47.8 S

Sr 923 127 S

3-2



HNF-SD-WM-ER-550 Rev. 1

Table 3-1. Sampling-Based Best-Basis Inventory Estimates for Nonradioactive
Components in Tank 241-B-201. (2 sheets)

Mean
C.n t....n Tot ls.s

~Ayt (pg/g) ,' Jntory9 (kg) (S, M, or E)9 Cmint
TOC 2360 324 S

UW 156 21.4 S

Zr 10.7 1.47 S

Notes:
'See Appendix B
2S = Sample-based, M = Hanford Defined Waste model based, E = Engineering assessment
based (see Appendix D)
3Fluoride is based on water soluble portion only.

Table 3-2. Sample-Based Best-Basis Inventory Estimates for
Radioactive Components in Tank 241-B-201.

Mean Concenrain.Total inventor' Basks
An-t (y'% i/gI (C__________________________)_______ (S, M , or E)

"c 0.000316 0.043 S

9 Sr 2.09 287 S

"Tc 0.00194 0.26 S

1"Cs 0.8 110 S

"4Eu 0.00438 0.6 S

23Np <1.24E-04 nr S

239/240pu 1.13 155 S

241Am 0.031 4.25 S

Notes:
nr = not reported

'See Appendix B
2S = Sample-based, M = Hanford Defined Waste model based, E = Engineering
assessment based

3-3



HNF-SD-WM-ER-550 Rev. 1

This page intentionally left blank.

3-4



HNF-SD-WM-ER-550 Rev. 1

4.0 RECOMMENDATIONS

Core sampling of tank 241-B-201 occurred before the implementation of the DQO process
for TWRS characterization. Nevertheless, the data collected may be evaluated against the
requirements of the current DQOs. The current DQOs applicable to the tank are the safety
screening (Dukelow et al. 1995) and vapor (Osborne and Buckley 1995) DQOs. Based on the
data collected from core sampling and flammability screening of the tank headspace, the tank
may be considered safe with respect to the safety screening DQO. Vapor sampling and
analysis to address the vapor DQO issues has not been conducted.

Table 4-1 summarizes the status of the Project Hanford Management Contract (PHMC)
TWRS Program Office review and acceptance of the sampling and analysis results. All
DQO issues required to be addressed by sampling and analysis are listed in column one of
Table 4-1. The second column indicates whether the requirements of the DQO were met by
the sampling and analysis activities with a "yes" or "no." The third column indicates
concurrence and acceptance by the program in TWRS that is responsible for the DQO that
the sampling and analysis activities performed adequately met the needs of the DQO. A
"yes" or "no" in column three indicates acceptance or disapproval of the sampling and
analysis information presented in the TCR.

Table 4-1. Acceptance of Tank 241-B-201 Sampling and Analysis.

sseSampling and AnlssT RS' Proga
Performed............ Acceptance

Safety Screening DQO Yes Yes

Vapor DQO No (not sampled) Not applicable

Note:
'PHMC TWRS program office

Table 4-2 summarizes the status of TWRS Program review and acceptance of the safety
evaluation (whether the tank is safe, conditionally safe, or unsafe with respect to the safety
screening DQO). Column one lists the different evaluations in this report. Columns two and
three are the same format as Table 4-1. The manner in which concurrence and acceptance
are summarized is also the same as that in Table 4-1.
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Table 4-2. Acceptance of Evaluation of Characterization Data and Information for
Tank 241-B-201.

isu Evaluatiou performedTWSPrga

Safety categorization Yes Yes

Note:
'PHMC TWRS program office

No further condensed phase sampling is required. Vapor sampling and analysis, as
prescribed by Cash (1996), is still required.
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APPENDIX A

HISTORICAL TANK INFORMATION

Appendix A describes tank 241-B-201 based on historical information. For this report,
historical information includes any information about the fill history, waste types,
surveillance, or modeling data about the tank.

Appendix A contains the following information:

* Section Al: Current tank status, including the current waste levels and the
tank stabilization and isolation status.

* Section A2: Information about the tank design.

* Section A3: Process knowledge about the tank, that is, the waste transfer
history and estimated tank contents based on modeling data.

* Section A4: Surveillance data for tank 241-B-201, including surface-level
readings, temperatures, and a description of the waste surface based on
photographs.

* Section A5: References for Appendix A.

Historical sampling results (results from samples obtained prior to 1989) are included in
Appendix B.

A1.O CURRENT TANK STATUS

As of September 30, 1996, tank 241-B-201 contained an estimated 110 kL (29 kgal) of
noncomplexed waste (Hanlon 1996). The waste volumes were estimated using a manual tape
surface level gauge. The volumes of the waste phases found in the tank are shown in
Table A1-1.

Tank 241-B-201 was removed from service in 1975. The tank was declared an assumed
leaker in 1980 and is estimated to have leaked approximately 4.5 kL (1.2 kgal) of waste.
The tank was interim stabilized in 1981; intrusion prevention was also completed in 1981.
This passively ventilated tank is riot on the Watch List (Public Law 101-510). All
monitoring systems were in compliance with documented standards as of September 30, 1996
(Hanlon 1996).
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Table Al--i. Tank Contents Status Summary.'

Estiaxated Volume

Total waste 110 29

Supernatant liquid 4 1

Sludge 106 28

Saltcake 0 0

Drainable interstitial liquid 11 3

Drainable liquid remaining 15 4

Pumpable liquid remaining 0 0

Note:
'For definitions and calculation methods refer to Appendix C of Hanlon (1996).

A2.0 TANK DESIGN AND BACKGROUND

The B Tank Farm is located in the 200 East Area and was constructed during 1943 and
1944. The B Tank Farm is one of the original four tank farms (B, C, T, and U). It
contains 16 waste tanks. Each of four tanks (241-B-201 to 241-B-204) have a nominal
capacity of 210 kL (55 kgal). Tanks 241-B-202, 241-B-203, and 241-B-204 are connected
together by tie lines; tank 241-B-201 is not. Each of the remaining 12 tanks (241-B-101
to 241-B-112) have a capacity of 2,010 kL (530 kgal).

Tank 241-B-201 is constructed of a 30-cm (1-ft)-thick reinforced concrete shell with a
0.64 cm (0.25 in.) mild carbon steel liner on the interior bottom and sides and a 30-cm
(12-in.)-thick domed concrete top (Brevick et al. 1996). The tank was designed to hold
nonboiling waste at a maximum fluid temperature of 104 *C (220 *F) (Leach and
Stahl 1993). The tank has a diameter of 6.1 m (20 ft), a depth of 7.8 m (25.5 ft), and a
dished bottom with a 1.2-m (4-ft)-radius knuckle. For shielding, the tank is buried under
approximately 4 m (13 ft) of earth. The dome of tank 241-B-201 is penetrated by eight
risers varying in diameter from 10 cm (4 in.) to 107 cm (42 in.) and one manhold unit that is
below grade level. Table A2-l lists the tank risers and their general use. Figure A2-1
shows a plan view of the riser configuration. Figure A2-2 is a tank cross-section
summarizing the basic design of tank 241-B-201.
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Table A2-1. Tank 241-B-201 Risers and inlets.'

Dianerer Available for
Munber am in. Smpling..... es. rpion dCO.......

1 10 4 Thermocouple

2 30 12 X Flange/B-222 observation port

3 30 12 Spare (weather covered)

4 10 4 Pit drain (weather covered)

5 10 4 X Spare (flange, obstructed)

6 30 12 X Breather filter

7 30 12 X Flange

8 10 4 Liquid level reel

9 107 42 Manhole (below grade)

N1 (inlet) 7.6 3 Line V-290 (blanked in diversion box
241-B-252)

N2 (inlet) 7.6 3 Line V-291 (blanked in diversion box
241-B-252)

N3 (inlet) 7.6 3 Capped

N4 (inlet) 7.6 3 Line to sump 216-B (blanked in
caisson)

Notes:

'From Alstad (1993), Lipnicki (1996), Tran (1993), and Vitro Engineering Corporation (1986). If
there was a discrepancy between the document and the drawing, the drawing took precedence.

2Denotes risers identified as available for sampling (Lipnicki 1996).
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Figure A2-1.
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Figure A2-2. Cross-Section of Tank 241-B-201.
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A3.0 PROCESS KNOWLEDGE

The following sections 1) provide information about the transfer history of tank 241-B-201,
2) describe the process wastes that made up the transfers, and 3) estimate the current tank
contents based on transfer history.

A3.1 WASTE TRANSFER HISTORY

The process history for this tank is relatively straightforward. Tank 241-B-201 and the other
three 210-kL (55-kgal) tanks in B Farm received waste from the LaF3 plutonium
concentration process (one of the final steps in the bismuth phosphate process) located in the
224 Building of B Plant.

According to the Waste Status and Transaction Record Summary for the Northeast Quadrant
(WSTRS) (Agnew et al. 1996b), tank 241-B-201 was filled with 224 waste during the first
quarter of 1952. Records indicate 224 waste was actively cascading from tank 241-B-201 to
a crib through 1952; however, records do not provide volumes for any waste that may have
been added to the tank after it was filled (Agnew et al. 1996b, Anderson 1990, Jungfleisch
and Simpson 1993). Records also indicate the tank received flushes from B Plant during
early 1953 as the tank was cascading waste to a crib; however, no waste volumes added to
the tank are available. The transfer history is summarized in Table A3-1.

In the second quarter of 1958, the solid portion of the waste was estimated to be 106 kL
(28 kgal). The tank remained almost full and inactive until 1971. In the second quarter of
1971, 83 kL (22 kgal) of supernate were transferred out of tank 241-B-201 to
tank 241-B-106. During 1974 and 1975, five smaller supernate transfers were made from
tank 241-B-201 to tank 241-B-109. In the fourth quarter of 1974, 15 kL (4 kgal) of flush
water were added to the tank; in 1975, tank 241-B-201 was removed from service.

The total tank waste volume remained near 110 kL (29 kgal) from the third quarter of 1975
to the present time, except for the assumed leak of 4.5 kL (1.2 kgal) (Hanlon 1996). The
total volume of solids in the tank is 106 kI (28 kgal), and the total volume of supernate is
approximately 4 kL (1 kgal).
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Table A3-1. Tank 241-B-201 Major Transfers.'

sTraser Es.i m unated Volume
sw te yP kga

224 Facility --- 224 waste 1952 2102 552

-- 241-B-106 Supernate 1971 -83 -22

Miscellaneous --- Flush water 1974 15 4

241-B-109 Supernate 1974-1975 -64 -17

Notes:

'Agnew et al. (1996b).

2Agnew et al. (1996b), Anderson (1990), and Jungfleisch and Simpson (1993) indicate the tank was
filled with 210 kL (55 kgal) of 224 waste in 1952, but suggest the tank may have received more
because waste was actively cascading from the tank to a crib.

A3.2 HISTORICAL ESTIMATION OF TANK CONTENTS

Estimates of tank 241-B-201 contents are based on historical transfer data. The historical
data include tank fill information from the WSTRS (Agnew et al. 1996b), waste stream
composition estimates, and a description of solid waste layers within the tank. These data
are combined in the Hanford Tank Chemical and Radionuclide Inventories: HDW Model
Rev. 3 (Agnew et al. 1996a) to provide a historical tank inventory estimate. In most cases,
the available data are incomplete, thereby reducing the reliability of the transfer data and the
derived modeling results. The TLM uses the WSTRS data to model the waste deposition
processes and, using additional data from the HDW (which may introduce more error),
generates an estimate of the solids layering. For these reasons, these model predictions are
considered estimates that require further evaluation using analytical data.

Based on Agnew et al. (1996a), tank 241-B-201 contains a layer of 106 kL (28 kgal) of
224 waste and a layer of 3.8 kL (1 kgal) of supernate. Figure A3-1 is a graphical
representation of the estimated waste type and volume for the tank layers. The 224 waste
layer should contain iron, lanthanum, sodium, strontium, hydroxide, nitrate, and oxalate in
concentrations above one weight percent. Bismuth, calcium, potassium, carbonate, fluoride,
and phosphate should be present in quantitites greater than 0. 1 percent. The 224 waste has a
very low radionuclide content. Table A3-2 shows the historical tank inventory estimate of
the expected waste constituents for tank 241-B-201.
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Figure A3-1. Tank Layer Model.
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Table A3-2. Historical Tank Inventory Estimate.1 (2 sheets)

Ta nk 241-4201 Tota. Inventory EstImaWe
Physlcal Prortie
Total waste 1.50E+05 kg (29 kgal)

Heat load 0 W (0 Btu/hr)

Bulk density 1.36 g/mL

Water 57.1 wt %

TOC 1.08 wt % C (wet)

Ct.~~~~.. ..1 ................p.
Na+ 4.36 73,600 11,000

A13+ 0 0 0

Fe3 + (total Fe) 0.349 14,300 2, 140

Cr 3+ 0.00332 127 19.0

Bi3 + 0.0583 8,940 1,340

La3+ 0.229 23,300 3,490

Hg 2+ 0 0 0

Zr (as ZrO(OH) 2) 0 0 0

Pb2+ 0 0 0

Ni2 + 0.0013 55.8 8.36

Sr2+ 1.51 97,200 14,500

Mn4+ 0.00373 150 22.5

Ca 2+ 0.235 6,920 1,040

K+ 0.220 6,300 943

OH- 4.75 59,200 8,860

NO3- 1.28 58,300 8,720

NO 0 0 0

C32- 0.235 10,400 1,550

P0 4
3 - 0.0932 6,490 971

S42- 0.0013 91.4 13.7

Si (as SiO 3
2-) 0 0 0

F 1.96 27,400 4,100

C1- 0.0241 625 93.6

Citrate 0 0 0
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Table A3-2. Historical Tank Inventory Estimate.' (2 sheets)

........ ~Taik 141-4-211 Total Inventory Estimae 2  
_ _____

Chenk.l CinstJtnents ppm kg_____

EDTA4  0 0 0

HEDTA3 - 0 0 0

Glycolate 0 0 0

Acetate 0 0 0

Oxalate 0.621 40,100 6,000

DBP 0 0 0

Butanol 0 0 0

NH 3  0 0 0

Fe(CN)6
4  0 0

Radiological
ConstItsents CiL C> C

Pu -- 0.00977 0.0244 (kg)

U 0 (M) 0 (pg/g) 0 (kg)

Cs 0 0 0

Sr 0 0 0

Notes:
'Agnew et al. (1996a).
2Historical tank content estimate predictions have not been validated.

A4.0 SURVEILLANCE DATA

Tank 241-B-201 surveillance consists of surface level measurements (liquid and solid),
temperature monitoring inside the tank (waste and headspace), and leak detection well
(drywell) monitoring for radioactivity outside the tank. The data provide the basis for
determining tank integrity.

Liquid level measurements can indicate if the tank has a major leak. Solid surface level
measurements indicate physical changes in and consistencies of the solid layers of a tank.
Drywells located around the perimeter of the tank may show increased radioactivity caused

by leaks.
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A4.1 SURFACE LEVEL READINGS

Tank 241-B-201 is categorized as an assumed leaker. The waste surface level is monitored
through riser 8 with a manual tape gauge. A surface level measurement of 3.86 m (12.66 ft)
was recorded on October 21, 1996. This is equivalent to a waste volume of 110 kL
(29 kgal).

In 1971, the tank's integrity was questioned because of a slowly decreasing liquid level and
increasing activity in a nearby drywell (Welty 1988). A liquid level decrease in 1974
exceeded the 1.27 cm (0.5 in.) allowable limit, and the remaining supernate was removed.
The tank was recategorized as an assumed leaker (confirmed leaker) in January 1980. An
operation limit deviation report (No. 82-04) was issued in April 1982 because the liquid level
reached the 2.5 cm (1 in.) decrease criterion. Photographs taken February 18, 1982,
confirmed that a liquid level decrease had occurred. The most recent photographs were
taken on November 12, 1986.

Figure A4-1 shows a level history graph of surface level measurements. The level history
data for the first and second quarter of 1957 and between the fourth quarter of 1959 and the
second quarter of 1962 are questionable because the solids volume exceeds the total waste
volume.

A4.2 INTERNAL TANK TEMPERATURES

Tank 241-B-201 has a single thermocouple tree in riser 1 with 12 thermocouples to monitor
the waste temperature. The elevations of the thermocouples are unknown (Tran 1993).
Tank temperatures are monitored semiannually. On January 9, 1996, the maximum
temperature measured in the tank was 15.8 'C (60.6 *F) on thermocouples 1 and 5; the
lowest temperature on the same date was 14.5 "C (58.1 * F) on thermocouple 9.

Figure A4-2 shows the historical temperature data from the tank. Data are available from
1975 to the present; however, complete data is missing for some thermocouples, and there is
a gap in the data for all thermocouples from 1980 to July 1989. The average temperature of
the historical data is 16.6 *C (61.9 "F), the maximum is 26.7 "C (80.0 "F), and the
minimum is 10.2 'C (50.3 "F). Plots of individual thermocouple readings are in Brevick
et al. (1996).
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A4.3 TANK 241-B-201 PHOTOGRAPHS

The most recent set of interior tank photographs were taken on November 12, 1986 (Brevick
et al. 1996). Because no transfer activity has occurred since this date, the photographs
should accurately show the current waste. The montage has labels identifying some
monitoring equipment, piping, and risers in the tank. The montage may be viewed in
Brevick et al. (1996). Most of the surface is not visible. In places, it appears that the waste
surface is a reddish-orange color. The white spot in the photograph is the result of a camera
flash. A discarded measurement tape is visible on the surface. The thermocouple tree,
manual tape, and a pipe in riser 5 are visible also. An earlier set of photographs, taken
February 18, 1982, is much more clear indicating the surface is mostly wet except for a band
along the east wall of the tank.
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APPENDIX B

SAMPLING OF TANK 241-B-201

Appendix B provides sampling and analysis information for each known sampling event for
tank 241-B-201, and it assesses the 1991 core sampling results.

Appendix B contains the following information:

* Section BI: Tank Sampling Overview

* Section B2: Analytical Results

* Section B3: Assessment of Characterization Results

* Section B4: References for Appendix B

Future sampling of tank 241-B-201 will be appended to the above list.

BI.O TANK SAMPLING OVERVIEW

This section describes the latest tank 241-B-201 core sampling event, which occurred in
July 1991. The sampling and analyses were performed in accordance with Revision 2 of the
Waste Characterization Plan for the Hanford Site Single-Shell Tanks (Winters et al. 1990).
Because the sampling event predated DQOs, no DQOs were applicable. For further
discussions of the sampling and analysis procedures, refer to the Tank Characterization
Reference Guide (DeLorenzo et al. 1994). A 1978 core sampling event is discussed in
Section B1.4. The June 1996 vapor flammability screening is discussed in Section B1.5.

B1.1 DESCRIPTION OF SAMPLING EVENT

In 1991, two core samples were taken from tank 241-B-201. Because the waste was
expected to be relatively soft, the push-mode sampling method was used. Normal paraffin
hydrocarbons were used as a hydrostatic head fluid during sampling. Core 26 was taken
from riser 2 on July 23 and 24, and core 27 was taken from riser 7 between July 30 and
August 3. Risers 2 and 7 are located at opposite ends of the tank; riser 2 is near the waste
inlet pipe. Because the tank history indicates the tank was used to settle solids from 224
waste and because this waste has not been disturbed by sluicing or by tank transfers, the
coarser solids should have settled out at core 26 and the finer solids at core 27.
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The two cores should therefore provide estimates of the extremes occurring in the waste.
However, the data were analyzed as though the two cores were random samples from the
tank.

The waste in the tank is relatively deep (4 m [13 ft]). In both cores, eight segments were
required to produce a complete column of waste. Segment 1 is taken from the top of the
waste, and segment 8 is a bottom sample. For this sampling event, there were no recovery
problems because the sampler recovered almost 100 percent of the core and segment
samples. Segment 1 of core 26 had the lowest recovery (65 percent). While this may seem
low, the typical sampling protocol is to partially fill the first segment of a sample so that the
rest of the waste column can be divided into whole segments. In fact, the planned recovery
for this segment was 70 percent. The planned recovery for all other segments was 100
percent. Table R1-1 shows the percent recoveries achieved.

Table Ri-1. Actual Percent Recovery in 'rank 241-B-201.

Segment Core 26 Core 27

1 65%/70%1 100%/100%'

2 95% 100%

3 100% 100%

4 100% 100%

5 100% 100%

6 100% 100%

7 100% 100%

8 100% 100%

Note:
'Actual/planned.

Although DQOs were not applicable to this sampling event, the sampling conditions would
meet the requirements of the current DQOs. The sampling riser locations were separated
radially to the maximum extent possible, and a full vertical profile of the waste was obtained
from both cores.
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B1.2 SAMPLE HANDLING

The samples were transported to Battelle's 325-A Laboratory for extrusion and analysis.
Core 26, segments 1, 2, and 3 were delivered to the 325-A Laboratory on July 25, 1991;
core 26, segments 7 and 8 were delivered on July 29, 1991; core 26, segments 4, 5, and 6
were delivered on July 30, 1991; core 27, segments 1, 2, and 3 were delivered on August 5,
1991; core 27, segments 4, 5, and 6 were delivered on August 7, 1991; and core 27,
segments 7 and 8 were delivered on August 8, 1991.

Table B1-2 provides sampling and extrusion information including sample descriptions.

Each segment from both cores was photographed in the extrusion tray. Although the
photographs were included in the original TCR (Heasler et al. 1994), they are not included
here because the quality of the photographs is poor. For core 26, segments 1 through 8 are
labeled 91-042 through 91-049, respectively. For core 27, segments 1 through 8 are
labeled 90-050 through 90-057, respectively.

Figure B1-1 contains a flowchart of the steps taken by the 325-A Laboratory to analyze tank
core samples.

Each segment from cores 26 and 27 was homogenized. The homogenized samples were
prepared in the Shielded Analytical Laboratory (SAL). Because of the low level of
radioactivity associated with the sludge from tank 241-B-201, many analytical preparations
were completed in the 325-A Laboratory (not the SAL). Segments 3 and 7 from core 26 and
segments 3 and 6 from core 27 were subsampled for the homogenization test analyses.
These subsamples were acid digested and analyzed by two methods: inductively coupled
plasma (ICP) atomic emission spectroscopy and gamma energy analysis (GEA). The
homogenization test results for the eight segments from core 27 indicated that
homogenization was insufficient. The segments were reblended and subsampled for
preparation and analysis in the same manner as before. It was noted by the analyst during
the preparation of the core 27 sludge that it had a greasy appearance. It was also noted that
during acid digestion of the homogenization check sample, a white precipitate formed when
hydrochloric acid was added. No precipitate was present while the sample was in a nitric
acid media. Hydrofluoric acid and oxalic acid were added to the digestate, and total
dissolution was achieved. The homogenization test results are discussed in detail in
Section B3.2.

Two core composite samples were produced from each core. Homogenization test samples
for the four composite samples were prepared by caustic fusion and analyzed. The results of
these tests are discussed in Section B3.2.
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Table B1-2. Tank 241-B-201 Sampling Information and Sample Descriptions.

.. m.. M. ....... . ......e

1 91-042 DL DL = 57 Only segment to contain DL. First portion
55.7 of DL was tan to gray, followed by a dark

brown portion. All of the DL was opaque.

155 121 Solids were a sticky dark brown sludge
which held their shape upon extrusion. The
consistency of the solids from segments 1

2 91-043 254 177 and 2 varied from soft at the top of segment
I to crumbly at the bottom of segment 2.

3 91-044 225 187 Dark brown to charcoal in color. Had a
smooth texture but extruded in chunks.

4 91-045 230 187

5 91-046 229 187 Color varied from charcoal to black. Had a
smooth texture but extruded in chunks.

6 91-047 235 187 Waste contained a substantial amount of

7 91-048 238 187 moisture. In segment 7, there were small
pockets (less than 1 mL) of liquid trapped in

8 91-049 237 187 the sludge.

Core 2'7- Ris.r 7

1 90-050 230 187 The top 5 to 7.6 cm (2 to 2.5 in.) of the
core were dark brown. The remainder of

2 90-051 225 187 the core was a shiny black, moist sludge.

3 90-052 229 187 Although the waste contained a substantial
amount of moisture, no drainable liquids

4 90-053 232 187 were obtained. The core material was fairly
stiff, except for the top 2.5 cm (1 in.) of

5 90-054 240 187 segments 2, 3, 4, and 5, which flowed upon

6 90-055 241 187 extrusion.

7 90-056 233 187

8 90-057 234 187

Notes:
DL = drainable liquid
ID = identification
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Figure B1-1. Sample Preparation Flowchart.
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To prepare the core composite samples for analysis, the samples were digested by fusion,
acid, or water digestion. For core 26, two fusion digestions were made before the ICP
analyses: a KOH fusion in a Ni crucible and a Na2O2 fusion in a Zr crucible. Only the
KOH fusion was performed for core 27. For all other analyses requiring a fusion digestion,
only the KOH fusion was performed. The fusion digestions were done according to
procedure PNL-ALO-102, "Fusion of Hanford Tank Waste Solids." The acid digestions
were done following procedure PNL-ALO-101, "Acid Digestion of Metals Analysis" (that is,
HNO3/HCl). The core composite samples were water leached using procedure
PNL-ALO-103, "Water Leach of Sludges, Soils, and other Solid Samples" (Pool 1994).

B1.3 SAMPLE ANALYSIS

An extensive set of analyses were required by Winters et al. (1990) including tests for
chemical, physical, rheological, and thermodynamic properties. Table Bl-3 lists the
preferred methods used to assay tank 241-B-201 samples for the suite of requested analyses.
For each analyte, the preferred method produces the best estimate of concentration for that
particular constituent.

Caustic fusion, acid digestion, and water leach preparations of all core composite samples
were completed in the SAL. Tests requiring little or no sample preparation such as weight
percent solids, direct total carbon (TC), direct total inorganic carbon (TIC), direct total
organic carbon (TOC), carbon-14, and pH - were conducted in-cell. Because of the low
level of radioactivity, aliquots were provided directly to the 325-A Laboratory for mercury,
toxicity characteristic leaching procedure (TCLP), semivolatile organic analysis, and
extractable organic halides analysis.

The SAL made deliberate minor deviations to sample preparation procedures for one or more

of the following reasons:

* Insufficient sample was available to conduct the analyses per the specified
procedure, and still maintain the level of quality control requested.

* Sample weights and/or final volumes were reduced to facilitate waste
minimization.

* Sample weights and/or final volumes were altered to increase the concentration
of certain analytes of interest. This was done to meet the concentration ranges
needed to perform the analyses as specified in the procedures.

These deviations are not expected to have a substantial impact on analytical results or on

conclusions derived from them.

B-8



HNF-SD-WM-ER-550 Rev. 1

Table B1-3. Sample Preparation and Analytical Methods Used on
Tank 241-B-201 Samples. (2 sheets)

Sample Sample
Analyte Prep.' 'Prefred Method Anlye Prep. Preerd Method

Aluminum A, F, W ICP:A Antimony A, F, W ICP:A

Arsenic A, F, W ICP:A Barium A, F, W ICP:A

Bismuth A, F, W ICP:F Beryllium A, F, W ICP:A

Boron A, F, W ICP:A Cadmium A, F, W ICP:A

Calcium A, F, W ICP:A Cerium A, F, W ICP:A

Chromium A, F, W ICP:A Cobalt A, F, W ICP:A

Copper A, F, W ICP:A Dysprosium A, F, W ICP:A

Europium A, F, W ICP:A Gadolinium A, F, W ICP:A

Iron A, F, W ICP:F Lanthanum A, F, W ICP:A

Lead A, F, W ICP:A Lithium A, F, W ICP:A

Magnesium A, F, W ICP:A Manganese A, F, W ICP:A

Molybdenum A, F, W ICP:A Neodymium A, F, W ICP:A

Nickel A, F, W ICP:A Palladium A, F, W ICP:A

Phosphorus A, F, W ICP:F Potassium A, F, W ICP:A

Rhodium A, F, W ICP:A Ruthenium A, F, W ICP:A

Selenium A, F, W ICP:A Silicon A, F, W ICP:F

Silver A, F, W ICP:A Sodium A, F, W ICP:F

Strontium A, F, W ICP:A Tellurium A, F, W ICP:A

Thallium A, F, W ICP:A Thorium A, F, W ICP:A

Tin A, F, W ICP:A Titanium A, F, W ICP:A

Tungsten A, F, W ICP:A Vanadium A, F, W ICP:A

Yttrium A, F, W ICP:A Zinc A, F, W ICP:A

Zirconium A, F, W ICP:A Chloride W IC:W

Cyanide W IC:W Fluoride W IC:W

Nitrate W IC:W Nitrite W IC:W

Phosphate W IC:W Sulfate W IC:W

Ammonia W ISE:W Mercury A CVAA:A

" Cm F Alpha Radchem:F Gross alpha F Alpha Radchem:F

237Np F Alpha Radchem:F 238Pu F Alpha Radchem:F
239/4Pu F Alpha Radchem:F Total alpha F, W Alpha Radchem:F

Gross beta F, W Beta Radchem:F 90Sr F Beta Radchem:F

"TC F Beta Radchem:F 24 1Am A, F, W GEA:F
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Table B1-3. Sample Preparation and Analytical Methods Used on
Tank 241-B-201 Samples. (2 sheets)

Sample Sample
Analte ?rep. Prefrred Method Analyte 'rep. PreferredMMhd

1"Ce A, F, W GEA:F "MCs A, F, W GEA:F

1"Cs A, F, W GEA:F "Co A, F, W GEA:F
"4Eu A, F, W GEA:F 1"Eu A, F, W GEA:F
40K A, F, W GEA:F Uranium F Laser Fluorimetry:F

239p F Mass Spectrometry:F 214 Pu F Massu Spectrometry :F

24Pu F Mass Spectrometry:F 242 Pu F Mass
Spectrometry:F

23u F Mass Spectrometry:F 235U F Mass
Spectrometry: F

F36 Mass Spectrometry:F 2381 F Mass
U F Spectrometry: F

Tritium W Liq. Scintillation:W 14C Liq. Scintillation:W
59Ni A Liq. Scintillation:A 63Ni A Beta Radchem:F

TOC D, W Persulfate Hexavalent W Calorimetric:W
Oxidation:D Chromium

Total carbon D, W Persulfate Persulfate
Oxidation:W TIC D,W Pxidation:W

SVOA n/a GC/MS VOA n/a GC/MS

Notes:
A = acid digestion
CVAA = cold vapor atomic absorption
D = direct analysis
F = KOH/Ni fusion
GC/MS = gas chromatography/mass spectrometry
IC = ion chromatography
ISE = ion-selective electrode
Liq. = liquid
n/a = not applicable
SVOA = semi-volatile organics analysis
VOA = volatile organics analysis
W = water digestion
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No attempt was made to meet the holding times for these samples. The samples were
received from Westinghouse Hanford Company by August 8, 1991. Analyses were not
started until January 1992. This delay was caused by waste disposal issues in the
325 Building.

A total of 7,598 analytical measurements were made on tank 241-B-201. Table B1-4
summarizes the analytical result counts. The most complete segment-level analyses were
performed on physical properties. The majority of segment-level chemical analyses were
homogenization tests. The only exceptions are segments 1, 3, and 7 of core 26, which were
analyzed for volatile organics. Nearly 33 percent of all analytical results in the
tank 241-B-201 dataset are quality control (QC) data (that is, matrix spikes, method blanks,
etc.). If the homogenization test data is included as QC data, this percent goes up to 59
percent (that is, more than one-half of the analytical results in the tank 241-B-201 dataset
were taken for QC reasons).

Table B1-4. Summary of Tank 241-B-201 Analytical Result Counts.

.........................en Segno eu
1 2 3.4.$.6 7 S Eomposite

Physical Core 26 8 43 7 5 43 5 5 43 8
Properties Core 27 27 27 15 27 27 23 19 19 0

Chemical Core 26 74 0 283 0 0 0 274 0 1,682
Analyses Core 27 0 0 404 0 0 400 0 0 1,641

QC Data 108 0 231 0 0 100 134 0 1,907

Totals 217 70 940 32 70 528 432 62 5,238

Grand total (segment total + composite total) = 7,598

The core composite data were used primarily to determine mean concentrations and
inventories for tank 241-B-201. The segment-level data were used, however, for the analysis
of physical properties.

B1.4 DESCRIPTION OF HISTORICAL SAMPLING EVENT

In 1978, core samples were taken from all four 55,000-gallon tanks in the B Tank Farm.
There is no information indicating where the core samples were taken within the tanks.
These core samples were sent to the Chemical Sciences Group for characterization
(Horton 1978).
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The chemists noted that core samples were black in color and had the consistency of soft
grease. There is no information about core recovery. However, personnel who operated
core sampling equipment during that period indicated that the equipment operated reasonably
well in the type of waste described by the chemists. Section B2.9 presents the analytical
results from the 1978 core sample.

B1.5 TANK 241-B-201 VAPOR FLAMMABILITY SCREENING

On June 4, 1996, the tank headspace was screened for flammability concerns by combustible
gas monitoring. The results are shown in Table B1-5. Because the results indicate the
headspace is below 10 percent of the lower flammability limit (0 percent), the vapor
flammability issue of the safety screening DQO (Dukelow et al. 1995) can be closed.

Table B1-5. Tank 241-B-201 Headspace Flammability Screening Results, June 4, 1996.

..asuremeut e.su..

Lower flammability limit 0%

Oxygen 21%

Total organic crbon 0 ppm

Ammonia < 5 ppm

B2.0 ANALYTICAL RESULTS

B2.1 OVERVIEW

This section summarizes the sampling and analytical results associated with the July 1991
core sampling of tank 241-B-201. The following sections discuss the methods used in
analyzing the core samples. Because of the large size of the data set, discussion of analytical
procedures is first, followed by the data tables. The chemical, physical, and thermodynamic
analytical presentation tables are listed in Table B2-1. All results were taken from
Pool (1994).
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Table B2-1. Analytical Presentation Tables.

Anasis Tale N mber

Metals by graphite furnace atomic absorption B2-2 through B2-4

Metals by cold vapor atomic absorption B2-5

Metals by toxicity characteristic leaching procedure B2-6 through B2-13

Metals by inductively coupled plasma spectroscopy B2-14 through B2-59

Hexavalent chromium by colorimetry B2-60

Uranium by laser fluorimetry B2-61

Anions by ion chromatography B2-62 through B2-68

Ammonia by ion selective electrode B2-69

Extractable organic halides B2-70

Nondetected semivolatile organics B2-71

Semivolatile organics B2-72 through B2-79

Nondetected volatile organics B2-80

Volatile organics B2-81 through B2-85

Analyses for TC/TOC/TIC B2-86 through B2-91

Radionuclides by alpha proportional counting B2-92 through B2-93

Radionuclides by alpha energy analysis B2-94 through B2-98

Radionuclides by mass spectrometry B2-99 through B2-107

Radionuclides by beta proportional counting B2-108 through B2-1 10

Radionuclides by gamma energy analysis B2-111 through B2-118

Radionuclides by liquid scintillation B2-119 through B2-121

Analyses for nickel isotopes B2-122 and B2-123

Analyses for physical properties B2-124 through B2-128

Analyses for rheological properties B2-129 through B2-132

Analyses for thermodynamic properties B2-133 and B2-134
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A complete validation was performed on the data. Many QC and quality assurance
parameters were investigated during the validation including standard recoveries, spike
recoveries, duplicate analyses, and blanks. Pool (1994) provides the complete data validation
information. Refer to Section B3.3 for more information about the QC investigation and a
summary of data validation findings.

B2.2 INORGANIC ANALYSES

B2.2.1 Graphite Furnace Atomic Absorption

Graphite furnace atomic absorption (GFAA) analyses (for antimony, arsenic, and selenium)
were performed on the core composite samples following an acid digestion. The samples
were analyzed according to one of the following procedures: PNL-ALO-219 ("Antimony
[Atomic Absorption, Furnace Technique]"), PNL-ALO-214 ("Arsenic [Atomic Absorption,
Furnace Technique]"), or PNL-ALO-215 ("Selenium [Atomic Absorption, Furnace
Technique]"). Arsenic and selenium were analyzed from HNO 3 digestions, and antimony
was analyzed from HN0 3/HCl digestions.

B2.2.2 Cold Vapor Atomic Absorption

Mercury was analyzed in the core composite samples by cold vapor atomic absorption
(CVAA) following a modification of procedure PNL-ALO-213, "Mercury in Water, Solids,
and Sludges by Manual Cold Vapor Technique" (Pool 1994).

B2.2.3 Toxicity Characteristic Leaching Procedure

A TCLP was performed on the core 27 composite samples only. The samples were leached
following procedure PNL-ALO- 110, "Toxicity Characterization Leaching Procedure
Extraction for Inorganic Contaminants." The leachate was digested using acid to determine
the concentrations of silver, arsenic, barium, cadmium, chromium, lead, and selenium using
ICP. Mercury was analyzed in the leachate using CVAA (Pool 1994).

The only analyte which approached the regulatory level was chromium; all other analytes
were significantly below the regulatory level. Chromium ranged from 3.3 to 3.4 mg/L, with
the limit being 5.0 mg/L. The low TCLP results for chromium were surprising, because
significantly higher results were anticipated and the TCLP results do not correlate well with
the core composite water leach results. Refer to Pool (1994) for more detail about the TCLP
results.
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B2.2.4 Inductively Coupled Plasma

Analyses for the waste metallic constituents were performed by ICP. The ICP analyses were
run after fusion, acid, and water digestions. Two fusions were used to prepare the samples.
Data from both fusions (KOH fusion in a Ni crucible and Na2O2 fusion in a Zr crucible) are
shown in the data tables. It should be noted that for all analytes except potassium and
nickel, only the KOH fusion data were used in computing means. For potassium and nickel,
the Na2O2 fusion data were used in determining means, because the data for these analytes
from the KOH fusion was invalid due to contamination from the digestion and the crucible.
The ICP analyses were performed following procedure PNL-ALO-21 1, "Determination of
Elements by Inductively Coupled Argon Plasma Atomic Emission Spectrometry." All
interelement corrections for spectral interferences were performed online and the reported
instrument detection limits were determined in accordance with the statement of work and
technical project plan requirements (Pool 1994).

B2.2.5 Colorimetry

Analyses for chromium (VI) were performed by colorimetry on composite samples which had
been water leached. The analyses were performed according to procedure PNL-ALO-227,
"Determination of Cr(VI) in Aqueous Samples" (Pool 1994).

B2.2.6 Laser Fluorimetry

Total uranium concentrations were measured in the fusion composite samples using laser
fluorimetry. No procedure number was provided in Pool (1994).

B2.2.7 Ion Chromatography

The IC analyses were performed according to procedure PNL-ALO-271 ("Determination of
Inorganic Anions by Ion Chromatography") after a water digestion. An analysis was also
performed for free cyanide following procedure PNL-ALO-271, "Procedure of Analysis of
Free Cyanide in Water and Solid Sample Leachates." The lowest calibration standard for
each analyte is defined as the method detection limit (Pool 1994).
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B2.2.8 Ion Selective Electrode

Using procedure PNL-ALO-226 ("Ammonia [Nitrogen] in Aqueous Samples"), analyses for
ammonia were performed on core composite samples which had been water leached. It
should be noted that no distillation procedure is performed on the samples and the ISE
analysis is performed directly on the leachates (Pool 1994).

B2.3 ORGANIC ANALYSES

B2.3.1 Extractable Organic Halides

The core composite samples were extracted and analyzed following method PNL-ALO-320
("Extractable Organic Halides") using a microcoulometric titration halogen analyzer.

B2.3.2 Semivolatiles

Semivolatile organic compounds were analyzed on the core composite samples by gas
chromatography/mass spectrometry (GC/MS) using procedure PNL-ALO-345 ("GC/MS for
Semivolatiles"). The only Contract Laboratory Program target compound found was bis(2-
ethylhexyl)phthalate, and its results were well below the contract required quantitation limit.
The tentatively identified compounds in core 26 were unknown (appeared to be primarily
oxidized organics) or 2,6 bis(1,1-dimethylethyl)-4-methylphenol, an anti-oxidant preservative
that may have come from materials used in the laboratory upgrade taking place in the
adjoining laboratory. The tentatively identified compounds in core 27 were dodecane,
tridecane, tetradecane, and pentadecane. These are components of the normal paraffin
hydrocarbons used as a hydrostatic drilling fluid during sampling.

B2.3.3 Volatiles

Segments 1, 3, and 7 from core 26 were analyzed for volatile organic compounds by
GC/MS. These samples were known to contain percent level quantities of normal paraffin
hydrocarbons (Pool 1994), used as a hydrostatic head fluid during sampling operations.
Analysis was performed following procedure PNL-ALO-335, "GC/MS for Volatile
Compounds." Because of the long hold time for these samples, the presence or absence of
Contract Laboratory Program target compounds and their quantitation should be interpreted
as qualitative at best (Pool 1994).

Toluene was the only volatile organic compound found in the samples in concentrations
above the contract required quantitation limit. Three silicone compounds,
methoxytrimethylsilane, trimethyl silanol, and hexamethyl disiloxane, were tentatively
identified in several samples in concentrations at the part per million levels (Pool 1994).
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B2.4 CARBON ANALYSES

Results for TOC, TIC, and TC were obtained during the same analysis. Therefore, the
discussion of the analytical method for the three analytes has been combined.

B2.4.1 TOC/TIC/TC

The TOC/TIC/TC analyses were performed on water leach solutions from the core composite
samples and on the "as received" material from the composite samples. After leaching, the
samples were analyzed following procedure PNL-7-40.7, "Solution Analysis: Carbon."
Direct TOC/TIC/TC analyses on each core composite sample were performed following
procedure PNL-ALO-381, "Determination of TC, TOC, and TIC in Radioactive Liquids,
Soils, and Sludges by Hot Persulfate Method." It should be noted that the TIC and TOC
results for the direct analysis were about twice as high as those obtained from the water leach
analysis for core 26, while the results from the two analyses were about the same for
core 27.

B2.5 RADIONUCLIDE ANALYSES

Procedure numbers were not provided in Pool (1994) for the radiochemical analyses.
Winters et al. (1990) contains the full set of procedure numbers.

B2.5.1 Alpha Activity

The total alpha activity was determined on both fusion digested and water digested core
composite samples by drying a small aliquot on a counting planchet and counting using a

scintillation detector. The water digestion was performed only on the core 26 composite
samples. Pool (1994) states that for the fusion digested samples, the Pu, Am/Cm, and Np
fractions were separated by ion exchange and/or solvent extraction procedures and counted
by alpha proportional counting. Alpha energy analysis (AEA) was used to determine the
23 Pu and 239/24Pu ratios for Pu and the 24 1Am and 2 4 32"Cm ratios for Am. These ratios were
used to report separate activities for each isotope. However, for core 27, only total Pu is
reported. (The mass spectrometry data below indicates that 239/ 240Pu accounts for > 99.9
percent of total Pu.) Also, 2 4312"Cm is not reported for core 27.

There was a deviation in the Am/Cm analysis for these samples. Because the Pu was not

totally removed in the separation, the contribution of 2 .Pu to the "Am was subtracted using
the AEA of the separated Pu (Pool 1994).
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B2.5.2 Mass Spectrometry

Thermal ionization mass spectrometry was used to determine the presence of all isotopes of
Pu and U. Uranium and plutonium values were consistent with typical fuel burn up.
Because of the low "2 Pu concentration and the high uranium concentration in the samples,
the uranium contamination in the purified Pu fraction interfered with the mass spectrometric
determination of ...Pu. Therefore, 238Pu was determined by AEA. Because of the small
quantity of Pu in the samples and the low isotopic abundance of 241Pu and "2Pu, values
reported for these isotopes are best estimates only (Pool 1994).

B2.5.3 Total Beta Activity

Analysis of the total beta activity was performed on the composite samples from both cores
after a fusion digestion and on the core 26 composite samples after a water digestion. The
total beta values were determined by drying a small aliquot of each solution and counting in
a beta proportional counter. 90Sr and 99Tc were also measured by beta counting after
separating each fraction by ion exchange and/or solvent extraction (Pool 1994).

B2.5.4 Gamma Energy Analysis

A GEA was performed on core composite samples and homogenization test samples after
fusion digestion. Results were obtained for 24'Am, '"4Ce, 6 Co, 134 Cs, 37Cs, 154Eu, "Eu, and

4'K. Not all listed radionuclides were measured in every sample. The homogenization test
samples were also analyzed after subjection to an acid digestion, and analyses for " 4Cs,
3 7Cs, and 41K were performed after a water leach on the core 26 composite samples. All
GEA results were decay corrected to January 1, 1992.

The cesium fusion digest results reflected a problem encountered in homogenizing the waste
material. The "'Cs sample and duplicate results were not in good agreement. Results for
other analytes showed much better agreement. A re-homogenization was tried with little
success. It was hypothesized that cesium may be present in an insoluble form inhibiting
homogenization (Pool 1994).

B2.5.5 Liquid Scintillation Counting

Tritium was measured on core composite samples which had been water leached. The
leachate was distilled before the liquid scintillation counting was performed. Liquid
scintillation counting was also used to determine the concentration of 7 9Se. The core
composite samples were digested using fusion, and the Se fraction was distilled before
counting. The "C samples were prepared by the hot persulfate method and counted with a
scintillation counter.
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B2.5.6 "SNi/CNi Analysis

Analyses for "Ni and 63Ni were performed on the core composite samples. One planned
deviation from the procedure was approved by the cognizant scientist. The samples were
plated on platinum disks rather than stainless steel to minimize the fluorescence of stable Ni
by beta decay of the 63Ni. Although Ni from the stainless steel is eliminated, the
fluorescence still occurs because of the presence of stable Ni carrier (Pool 1994).

Comparison of the two composite samples from core 27 and their duplicates indicates a
possible sample mix-up. Sample 92-10670-BI 63Ni activity looks much more like that of
sample 92-10669-B. The same applies for the duplicate samples. Whether or not the
sample identifications were mixed, the conclusion should be the same: 63Ni is present in the
tank but is not homogeneous (Pool 1994).

B2.6 PHYSICAL ANALYSES

B2.6.1 Density and Physical Measurements

Upon extrusion, a density calculation was made for each segment from both cores by
dividing the mass recovered for that segment by its volume. Because these were the only
density measurements made on both cores using the same method, the mean density value
from this procedure (1.25 g/mL) is being used as the overall waste density. A density was
also calculated on the drainable liquid from segment 1 of core 26.

Physical testing was performed on unhomogenized material from three segments of core 26
(segments 2, 5, and 8). The testing included density and settling behavior (volume percent
settled solids and volume and weight percent centrifuged solids). These tests were performed
on the "as-received" material and 1:1 and 3:1 water/sample dilutions (Pool 1994). Because
the waste materials in cores 26 and 27 are visually different, lateral heterogeneity is
suspected, and the summaries in the table may provide a biased description of the waste's
physical properties. A preferable set of measurements would include complete segment-level
measurements on both cores, so that both horizontal and vertical variability could be
adequately assessed (Heasler et al. 1994).

The values for the water to sample dilutions represent the potential matrix characteristics if
the waste is sluiced (Heasler et al. 1994). The measured segment level densities
(centrifuged) are much higher than the calculated bulk density of 1.25 g/mL. This is
probably because of the different methods used rather than inhomogeneity.

The weight percent solids were determined for the segments from both cores. However,
these values were determined differently for each core. For core 26, weight percent solids
analyses were performed on each of the unhomogenized segments and both core composite
samples according to PNL technical procedure PNL-ALO-504, "Percent Solids
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Determination of Soils/Sludges/Solids" (Pool 1994). This analysis is a gravimetric
determination of the weight percent solids as measured by the loss of mass in the sample
after being held in a drying oven at 105 *C (221 *F) for 24 hours. For core 27, the segment
weight percent solids values were derived from thermogravimetric analyses (TGA). TGA
analyses are discussed in Section B2.7. 1. According to Pool (1994), a comparison of the
weight percent solids data by the two methods is not valid because the TGA samples had
been stored in vials in the hot-cell and had lost a significant. amount of moisture before being
analyzed.

B2.6.2 Rheological Properties

Rheological properties measured on segments 2, 5, and 8 of core 26 included shear strength
and shear stress as a function of shear rate.

Shear strength is a semiquantitative measure of the force required to move the sample.
Because this property depends upon sample history, the shear strength was measured before
the sample was disturbed (only on the "as-received" segments). Technical procedure
PNL-ALO-501 was used to perform these measurements (Pool 1994).

Shear stress as a function of shear rate was run in duplicate at ambient temperature for each
"as-received" segment material. The shear stress exceeded the maximum value of system
being used for this measurement (8,500 Pa or 85,000 dynes/cm2 ). The cone was being
rotated at a significantly larger rate than was used for the shear strength measurement;
therefore, the shear stress measured would be higher than the shear strength of the material.
Some drying of the sample may also have occurred on the plate, causing the shear strength to
be higher than expected. Because of sample drying at 95 *C (203 "F), the shear stress of
the samples as a function of shear rate could not be measured on the "as-received" samples at
this temperature.

Rheological properties were measured in duplicate on the 1:1 and 3:1 water-to-sample
dilutions of segments 2, 5, and 8 at ambient temperature. A single measurement of shear
stress as a function of shear rate was run at a 3:1 dilution at 95 *C. Only one measurement
was made because the sample was drying too quickly to make a duplicate measurement
which accurately represented the viscosity of the sample (Heasler et al. 1994). No
measurement was possible on the 1:1 dilution because of drying.
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The 1:1 dilution samples exhibit psuedoplastic behavior, and the data was fit to a yield power
law expression. The equation to fit this data is given below. The parameters from the fit
were input into a model developed by Hanks to predict the flow properties for
non-Newtonian fluids. The data obtained from this model is Pacific Northwest Laboratory
Quality Assurance Impact Level III (Heasler et al. 1994). The data obtained includes critical
velocity for turbulent flow and critical Reynolds number.

T = t, + Ky"

where:

r = shear stress

T = yield point
K = consistency parameter

S = shear rate
n = flow behavior index.

The 3:1 dilutions also exhibit yield psuedoplastic behavior with a yield point of less than
0.5 Pa. The viscosity and yield point of the samples was so low that no attempt was made to
model the data. At shear rates greater than 100 s', the viscosity of the 3:1 dilution samples
was less than 5 cP. The viscosity of the 3:1 dilution decreases significantly with increasing
temperature. Plots of shear stress and viscosity as a function of shear rate for the dilutions
are shown in Figures B2-1, B2-2, and B2-3.
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Figure B2-1. Settling Behavior of Segment 2 (Core 26).
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Figure B2-2. Settling Behavior of Segment 5 (Core 26).
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Figure B2-3. Settling Behavior of Segment 8 (Core 26).
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B2.6.3 Penetration Resistance

For core 26, the penetration resistance was measured on all segments except segment 1,
which did not have enough solids to make an accurate measurement. The penetration
resistance measurement was made on the unhomogenized segment material before further
subsampling. These measurements were made after the sample had been sealed in a bottle
for approximately six months. The penetration resistance for all segments was less than
three pounds per square inch; therefore, the sludge is cohesive and will be broken into pieces
by the mixer pump instead of being eroded (Pool 1994).

Penetration resistance was measured on all segments from core 27. Like core 26, this
measurement was made on the unhomogenized segment material before further subsampling.
These measurements were made after the sample had been sealed in a bottle for
approximately one year. The penetration resistance for all segments was greater than one

pound per square inch, indicating that the sludge is cohesive (Pool 1994).

B2.6.4 Particle Size Analysis

The particle size distribution was measured on unhomogenized material from each segment
of both cores. This analysis was performed according to PNL-ALO-530, Rev. 0. The
particle size analyzer determined particle sizes from 0.5 to 150 Am by measuring the time
required for a rapidly moving laser beam to traverse selected particles maintained in a stirred
suspension. A glass sphere reference was measured before running the samples to ensure
proper operation of the instrument (Heasler et al. 1994).

Results from the particle size analysis on core 26 show that most particles in these samples
are less than 6 pm in diameter, based on the number density. The volume density data
indicates a small percentage of particles of much larger size, but it appears only a few
particles exceed 80 Am in diameter. Individual quantitative segment results for core 26 were
not found in the data package (Pool 1994); however, distribution profiles were presented
(Heasler et al. 1994). These profiles can be viewed in Pool.

The particle size distribution for core 27 shows that most particles in these samples are less
than 2 pm in diameter, based on the number density. The median particle diameters based
on number and volume densities are 0.91 + 0.06 and 22.4 + 13.2 pm, respectively. The
volume density data indicates a small percentage of particles of much larger size, but it
appears only a few of the particles exceed 100 sm in diameter. Distribution profiles are in
the data package. No discernible trend is observed in the particle size data as a function of
depth (Heasler et al. 1994).
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B2.6.5 pH

The pH of the water leaches of the core 26 composite materials (100:1 dilution followed by
filtration) and of 10:1 water-to-sample slurries of the core composite materials was measured
according to PNL-ALO-225, "Measurement of pH in Aqueous Solutions." The average pH
for the water leaches of the samples was 8.5 and 8.6 for composite samples 1 and 2,
respectively. The calibration check (made after the measurement of the samples) using a
pH 7 buffer was out of control. The measured pH for this calibration check was 6.5. The
pH of the 10:1 slurries was 11.0 for each core composite sample. All calibrations and
checks were in control during and after the analysis of the 10:1 slurry sample (Heasler
et al. 1994).

The pH of the water leaches of the core 27 composite materials (100:1 dilution followed by
filtration) was measured in duplicate, according to PNL-ALO-225. The pH for the water
leaches of the samples was 8.5 for both composite samples 1 and 2 (Heasler et al. 1994).

B2.7 THERMODYNAMIC ANALYSES

B2.7.1 Thermogravimetric Analysis

A TGA measures the mass of a sample while the temperature of the sample is increased at a
constant rate; it is used to measure thermal decomposition temperatures, water contents, and
reaction temperatures. For core 26, a TGA was performed only on the core composite
samples, while only the unhomogenized segments of core 27 were subjected to a TGA.
Pool (1994) included a discussion of the core 26 TGA results; however, no tables were
included, and only two TGA scans were found. The scans are from the primary and
duplicate runs for sample 92-03254 (core 26, composite 1). The TGA data for core 27 was

complete in Pool (1994) except for TGA scans. Because TGA and DSC analyses
complement each other and are used together in determining the thermal stability or
reactivity of a material, the TGA and DSC discussions have been combined in
Section B2.7.2.

B2.7.2 Differential Scanning Calorimetry

Differential scanning calorimetry measures the heat released or absorbed while the
temperature of the sample is increased at a constant rate, and is often used to measure
thermal decomposition temperatures, heats of reaction, reaction temperatures, melting points,
and solid-solid transition temperatures. Although DSC was performed on the core 26
composite samples, the only data contained in Pool (1994) for these samples are two scans of

sample 92-03254 (core 26, composite I).
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The most notable observation drawn from the thermal analyses (DSC and TGA) is that no
exotherms were found.

However, the thermal analyses on the core 27 segments did identify two endotherms in the
waste, which together generally absorbed over 800 J/g (200 cal/g). These two endotherms
occurred between the ambient temperature and 140 *C (284 *F) and between 140 and
223 *C (433 'F). These endotherms are believed the result of the loss of free and bound
water (Heasler et al. 1994).

The thermal analysis for all segment materials was similar except for segment 3. As TGA
data indicates, the segment 3 material has lost all of the free water before the thermal
analysis. Because limited free water is present in the segment, the major transition,
transition 1, is not present in the thermogram. The absence of this transition facilitates the
detection of smaller transitions, and, in this sample, a third small endothermic transition was
observed at much higher temperatures. A small weight loss of approximately 2 weight
percent is associated with this transition. This weight loss was also observed in several
additional segment samples. The third endotherm may be present in the other samples, but

because the enthalpy of this endotherm is so much smaller than the water loss endotherm, it
is not readily observed. Not enough data is available to determine reactions or phase
transitions associated with this endothermic reaction in transition 3 (Pool [994).

For core 26, only one endothermic transition was observed in the composite sample scans.
The temperature range of the endothermic region was between ambient temperature and
125 'C (257 'F). The change in enthalpy was approximately 1,130 J/g. This transition is
caused by the evaporation of water from the sample, a conclusion supported by the TGA
data. Only one transition, occurring in the same temperature range as the DSC analysis, was
exhibited on the TGA scans. The weight loss (or weight percent water) was 52 percent.

B2.8 ANALYTICAL DATA TABLES

For most analytes (except for some physical and rheological measurements), the data tables
consist of six columns. The first column lists the sample number. Note that for each

primary/duplicate pair, the sample number is for the primary result (designated as "Result").
Sample numbers for duplicates are the same as for primaries, with a different extension. For
example, if a primary run has a sample number of 92-03254-Al, the duplicate would have a
sample number of 92-03254-A2. The second column lists the core and/or segment from
which the samples were derived. An entry of "26:3" means core 26, segment 3. The third
column lists the sample portion from which the aliquots were taken. No distinction was
made between composites I and II from each core. For the ICP analytes, results from both
fusions have been included; no distinction has been made between the two fusion digestions.

The final three columns display the primary and duplicate analytical values and a mean for
each sample/duplicate pair. Because of validation issues with the data, the data validation
section (see Section B3.3.4) should be consulted before using the data.
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Table B2-2. Tank 241-B-201 Analytical Results: Arsenic (GFAA).

Sample Sample Sample
Number Location Portion Result Dupite Mea

SflidscId digest ___ _ pg/ ,......

92-03254-Bi Core 26 composite Whole 0.4 0.3 0.35

92-03255-Ri Whole 0.2 0.7 0.45

92-10669-Al Core 27 composite Whole <c 0.5 < 0.5 <c 0.5

92-10670-Al Whole <c 0.5 < 0.5 <c 0.5

Table B2-3. Tank 241-B-201 Analytical Results: Antimony(GA)

S..ple .e ...m ..e
Nwnber Loeation ito eut Dpiae Mi

Solids: acdsdigest _g/gQ p/g....g

92-03254-Al Core 26 composite Whole 0.3 < 0.2 < 0.25

92-03255-Al Whole < 0.2 < 0.2 < 0.2

92-10669-Al Core 27 composite Whole < 0.6 < 0.4 < 0.5

92-10670-Al Whole < 0.6 < 0.6 < 0.6

Table B2-4. Tank 241-B-201 Analytical Results: Selenium (GFAA).

NubrLctM'sPrto Result Duplicat .Mean

.$lds:acU lugst ga/t __/_ __/ _

92-03254-Bl Core 26 composite Whole < 0.6 < 0.7 < 0.65

92-03255-Bl Whole < 0.6 < 0.7 < 0.65

92-10669-Al Core 27 composite Whole < 2.4 < 2.4 < 2.4

92-10670-Al Whole < 2.4 1 2.4 < 2.4
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Table B2-5. Tank 241-B-201 Analytical Results: Mercury (CVAA).

Sape apie Sample
Number Loction Portion Reut Dpiae Ma

S*Iids c /gpg/g fig

92-03254-DI Core 26 composite Whole 1.1 0.9 1

92-03255-Dl Whole 0.4 1.1 0.75

92-10669-Dl Core 27 composite Whole 0.56 0.52 0.54

92-10670-Dl Whole 0.11 0.10 0.105

Table B2-6. Tank 241-B-201 Analytical Results: Arsenic (TCLP - ICP).

Sample S.ple ..Sample..
NumberLtiwn Portion.Result Duplicate Mean

Seolids: TCLP.*.sat. mg/L .. g/L g/.

92-10669-LI Core 27 composite Whole < 0.08 < 0.08 < 0.08

92-10670-Ll Whole < 0.06 --- < 0.06

Table B2-7. Tank 241-B-201 Analytical Results: Barium (TCLP - ICP).

Sample Sample . Sample
Number L..ca..tiou Portion.Result Tipic....Mean

Solids:t TCLP leachatecg/ m/L mg/L
_ _ _ _ _..... ...... _ .... . ....

92-10669-Li Core 27 composite Whole < 0.01 < 0.01 < 0.01

92-10670-Li Whole < 0.01 --- < 0.01

Table B2-8. Tank 241-B-201 Analytical Results: Cadmium (TCLP - ICP).

.Sample Samle ~ Sample
N. berLocation prtIon Resu.t Dpcte Mea

.14.ds TCL. eachate xgL g/L ag./L

92-10669-LI Core 27 composite Whole 0.05 0.05

92-10670-Li Chole 0.05 --- 0.05

B-29



HNF-SD-WM-ER-550 Rev. 1

Table B2-9. Tank 241-B-201 Analytical Results: Chromium (TCLP - ICP).

Sample .Sample. .. ..Sample
Number Location Portion Result Deplcate M ean

SoiP TCLP Ieac . ..e mg/L mg/L ./L

92-10669-Li Core 27 composite Whole 3.4 3.3 3.35

92-10670-Li Whole 3.4 --- 3.4

Table B2-10. Tank 241-B-201 Analytical Results: Lead (TCLP - ICP).

.. Sample Sample.
Number LatonPirtion Result Dupticate. Mea

Soflds: TCLP !ecat g/ g/ gL

92-10669-LI Core 27 composite Whole 0.3 0.3 0.3

92-10670-LI Whole 0.3 --- 0.3

Table B2-11. Tank 241-B-201 Analytical Results: Mercury (TCLP - CVAA).

Sample....Sample Sml
Nwtber LLOcatin Portion Result Daplicate Mea

So11ds: TCZPFleac.Mt~e mg/W mg/IL mng/L
92-10669-Li Core 27 composite Whole 0.03 0.02 0.025

92-10670-Li Whole 0.003 0.003 0.003

Table B2-12. Tank 241-B-201 Analytical Results: Selenium (TCLP - ICP).

Sample ....pile Sample
mber ..Location P.n.R.l .... .EW

Solis:TCLPfreacbate mg/'L mg/L mg/L?

92-10669-LI Core 27 composite Whole < 0.08 < 0.08 < 0.08

92-10670-Li Whole < 0.08 --- < 0.08

B-30



HNF-SD-WM-ER-550 Rev. 1

Table B2-13. Tank 241-B-201 Analytical Results: Silver (TCLP - ICP).

Sample Samp. ...... Sampte
Number j Location Portion Result Duplcft Meaa

Soids: TCLP lesdiate.mg/L .g/L ../L

92-10669-Li Core 27 composite Whole 0.05 0.05 0.05

92-10670-Li Whole 0.06 --- 0.06

Table B2-14. Tank 241-B-201 Analytical Results: Aluminum (ICP). (2 sheets)

Sample I Sampie....Sample
Number Location Portion Result Nplicate Mea

Solids: acid dig ________t____ g/i ptg/g fig
92-03239-A 26: 3 Lower 1/2 3,473.3 3,433.7 3,453.5

92-03238-A Upper 1/2 3,556 3,590.8 3,573.4

92-03241-A 26: 7 Lower 1/2 164.6 184.5 174.55

92-03240-A Upper 1/2 171.8 151.3 161.55

91-07661-A4B 27: 3 Lower 1/2 1,247 1,263 1,255

91-07661-A4B Lower 1/2 1,261 1,244 1,252.5

91-07661-A4T Upper 1/2 1,218 1,262 1,240

91-07661-A4T Upper 1/2 1,249 1,259 1,254

91-07673-A4B 27: 6 Lower 1/2 137 149 143

91-07673-A4B Lower 1/2 178 166 172

91-07673-A4T Upper 1/2 176 206 191

91-07673-A4T Upper 1/2 127 175 151

92-03254-Al Core 26 composite Whole 5,767.2 8,594.4 7,180.8

92-03254-Al Whole 5,591.6 8,318.1 6,954.85

92-03255-Al Whole 4,686 4,882 4,784

92-03255-Al Whole 4,908.1 5,009.3 4,958.7

92-10670-A1 Core 27 composite Whole 899 831 865

92-10669-Al Whole 894 860 877
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Table B2-14. Tank 241-B-201 Analytical Results: Aluminum (ICP). (2 sheets)

Sample Sample Sample
Number_ Locationi Porio#Rsut DNplicate Meani

Sqolt: uslos d gest p/ ggp/
92-3254-Hi Core 26 composite Whole 12,324.8 13,071.6 12,698.2

92-3254-Hi Whole 14,497.3 14,543.6 14,520.5

92-3255-Hi Whole 9,653.7 10,231.4 9,942.55

92-3255-Hi Whole 10,418.4 10,606.3 10,512.3
92-03251-HIB Lower 1/2 8,421 8,175 8,298

92-03253-HIB Lower 1/2 7,096 6,550 6,823

92-03250-HIT Upper 1/2 6,940 7,183 7,061.5

92-03252-HiT Upper 1/2 5,700 5,611 5,655.5

92-10669-Hi Core 27 composite Whole 1,168 1,293 1,230.5
92-10670-H1 Whole 1,000 1,057 1,028.5
92-10669-HIB Lower 1/2 1,071 1,531 1,301

92-10670-HlB Lower 1/2 1,049 1,205 1,127

92-10669-HiT Upper 1/2 1,349 1,335 1,342

92-10670-HIT Upper 1/2 1,025 1,267 1,146

Sdlids: water digestOagg pg/S agg
92-3254-Cl Core 26 composite Whole 90.5 --- 90.5

92-3254-Cl Whole 77.6 85 81.3

92-3255-Cl Whole 87.9 109.4 98.65

92-10669-Cl Core 27 composite Whole 32 30 31

92-10669-Cl Whole 31 26 28.5

92-10670-Cl Whole 22 22 22

92-10670-Cl Whole 21 20 20.5
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Table B2-15. Tank 241-B-201 Analytical Results: Antimony (ICP). (2 sheets)

Samp. Sam.ple .. . .Sample ............
N9-be .LocaIon Portion Res.lt . p ...ate IA

SolIds: acdd dig est pg4vg m g/g rzgrg
92-03239-A 26: 3 Lower 1/2 < 103 < 92.7 < 97.9
92-03238-A Upper 1/2 < 98.2 < 104 < 101
92-03241-A 26: 7 Lower 1/2 < 103 < 89.6 < 96.3
92-03240-A Upper 1/2 < 98.9 < 87.3 < 93.1
91-07661-A4B 27: 3 Lower 1/2 < 37.7 < 39.3 < 38.5
91-07661-A4B Lower 1/2 < 94.4 < 98.2 < 96.3
91-07661-A4T Upper 1/2 < 38.7 < 40.3 < 39.5
91-07661-A4T Upper 1/2 < 96.8 < 101 < 98.9
91-07673-A4B 27: 6 Lower 1/2 < 40.0 < 34.2 < 37.1
91-07673-A4B Lower 1/2 < 100 < 85.4 < 92.7
91-07673-A4T Upper 1/2 < 38.6 < 40.6 < 39.6
91-07673-A4T Upper 1/2 < 96.4 < 101 < 98.7
92-03254-Al Core 26 composite Whole < 10.2 < 10.2 < 10.2
92-03254-Al Whole < 50.8 < 50.8 < 50.8
92-03255-Al Whole < 10.0 < 9.29 < 9.65
92-03255-Al Whole < 50.2 < 46.4 < 48.3
92-10670-Al Core 27 composite Whole < 47.1 < 48.3 < 47.7
92-10669-Al Whole < 51.6 < 32.7 < 42.2
Solids:fusioi dg&s /g. gg/g ...../...

92-3254-HI Core 26 composite Whole < 364 < 396 < 380
92-3254-H1 Whole < 295 < 318 < 307
92-3255-HI Whole < 223 < 236 < 230
92-3255-HI Whole < 225 < 207 < 216
92-03251-HIB Lower 1/2 < 202 < 192 < 197
92-03253-HlB Lower 1/2 < 193 < 202 < 198

92-03250-HIT Upper 1/2 < 187 < 199 < 193
92-03252-HiT Upper 1/2 < 202 < 212 < 207

92-10669-Hi Core 27 composite Whole < 220 < 223 < 222
92-10670-HI Whole < 211 < 222 < 217
92-10669-HlB Lower 1/2 < 209 < 215 < 212

92-10670-HIB Lower 1/2 < 220 < 217 < 219
92-10669-HiT Upper 1/2 < 217 < 199 < 208
92-10670-HIT Upper 1/2 < 217 < 220 < 219
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Table B2-15. Tank 241-B-201 Analytical Results: Antimony (ICP). (2 sheets)

Sample . Sample Sample
. umber Location Port.ion kit........

Solids.: water digest _g/g _g/_ g/g

92-3254-Cl Core 26 composite Whole < 24.8 --- < 24.8
92-3254-Cl Whole < 4.96 < 5.23 < 5.10

92-3255-Cl Whole < 4.94 < 5.09 < 5.02

92-10669-Cl Core 27 composite Whole < 5.04 < 5.06 < 5.05
92-10669-Cl Whole < 10.1 < 10.1 < 10.1

92-10670-Cl Whole < 4.85 < 4.91 < 4.88

92-10670-Cl Whole < 9.69 < 9.82 < 9.76
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Table B2-16. Tank 241-B-201 Analytical Results: Arsenic (ICP). (2 sheets)

Sample I Sample....Sample
Number LocIt__n Prt__n Rsut Dupuicate, Ma

__s:_......ig'st.. .pg/. pg.g$. .

92-03239-A 26: 3 Lower 1/2 < 164 < 148 < 156
92-03238-A Upper 1/2 < 157 < 167 < 162
92-03241-A 26: 7 Lower 1/2 < 165 < 143 < 154
92-03240-A Upper 1/2 < 158 < 140 < 149
91-07661-A4B 27: 3 Lower 1/2 < 60.4 < 62.8 < 61.6
91-07661-A4B Lower 1/2 < 151 < 157 < 154
91-07661-A4T Upper 1/2 < 61.9 < 64.5 < 63.2
91-07661-A4T Upper 1/2 < 155 < 161 < 158
91-07673-A4B 27: 6 Lower 1/2 < 64.0 < 54.7 < 59.4
91-07673-A4B Lower 1/2 < 160 < 137 < 149
91-07673-A4T Upper 1/2 < 61.7 < 64.9 < 63.3
91-07673-A4T Upper 1/2 < 154 < 162 < 158
92-03254-Al Core 26 composite Whole 16.8 < 16.3 < 16.6
92-03254-Al Whole < 81.2 < 81.3 < 81.3
92-03255-Al Whole < 16.1 < 14.9 < 15.5
92-03255-Al Whole < 80.4 < 74.3 <77.4
92-10670-Al Core 27 composite Whole < 75.3 < 77.2 < 76.3
92-10669-Al Whole < 82.6 < 52.3 < 67.5
Solids: fusion digest *. g/ 4g pg/g gg
92-3254-Hi Core 26 composite Whole 721.6 715.3 718.45
92-3254-Hi Whole 498.4 636.7 567.55
92-3255-Hi Whole 388.3 < 377 < 383
92-3255-Hi Whole 447.9 446.1 447

92-03251-HIB Lower 1/2 < 323 < 307 < 315
92-03253-HlB Lower 1/2 < 309 < 324 < 317
92-03250-HIT Upper 1/2 < 299 < 318 < 309
92-03252-HIT Upper 1/2 < 323 < 338 < 331
92-10669-Hi Core 27 composite Whole < 353 < 357 < 355
92-10670-HI Whole < 337 < 355 < 346
92-10669-HlB Lower 1/2 < 334 < 343 < 339
92-10670-HiB Lower 1/2 < 352 < 347 < 350
92-10669-HiT Upper 1/2 < 347 < 318 < 333
92-10670-HiT Upper 1/2 < 347 < 352 < 350
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Table B2-16. Tank 241-B-201 Analytical Results: Arsenic (ICP). (2 sheets)
Sample Sample Sample
Number-_ Location Portion Result Dupilcat~e.Mean

Solids: water digest pg. .gg. pgg
92-3254-Cl Core 26 composite Whole < 39.7 --- < 39.7
92-3254-Cl Whole < 7.94 < 8.36 < 8.15
92-3255-Cl Whole < 7.90 < 8.14 < 8.02
92-10669-Cl Core 27 composite Whole < 8.06 < 8.09 < 8.08
92-10669-Cl Whole < 16.1 < 16.2 < 16.2
92-10670-Cl Whole < 7.75 < 7.86 < 7.81
92-10670-Cl Whole < 15.5 < 15.7 < 15.6

Table B2-17. Tank 241-B-201 Analytical Results: Barium (ICP). (2 sheets)

aS e Sampe
Number Loeation Portian Reu thu.$te Meai

solids: a44d digest pg___ ng pg'g pg/
92-03239-A 26: 3 Lower 1/2 74.2 71 72.6

92-03238-A Upper 1/2 73.5 80.6 77.05
92-03241-A 26: 7 Lower 1/2 63.1 62 62.55
92-03240-A Upper 1/2 61.5 48.3 54.9

91-07661-A4B 27: 3 Lower 1/2 48 54 51

91-07661-A4B Lower 1/2 48 53 50.5

91-07661-A4T Upper 1/2 50 52 51

91-07661-A4T Upper 1/2 51 52 51.5
91-07673-A4B 27: 6 Lower 1/2 62 58 60

91-07673-A4B Lower 1/2 62 59 60.5

91-07673-A4T Upper 1/2 62 60 61

91-07673-A4T Upper 1/2 62 61 61.5
92-03254-Al Core 26 composite Whole 126.9 140.4 133.65

92-03254-Al Whole 124.5 138.3 131.4

92-03255-Al Whole 105 109.2 107.1

92-03255-Al Whole 102.2 108.3 105.25
92-10670-Al Core 27 composite Whole 58 53 55.5
92-10669-Al Whole 55 49 52
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Table B2-17. Tank 241-B-201 Analytical Results: Barium (ICP). (2 sheets)

SapeSample Sample

Solids: fusion dUgest pg/ ngg g/
92-3254-Hi Core 26 composite Whole 1,811 2,069.3 1,940.15
92-3254-Hi Whole 2,279.8 2,542.4 2,411.1
92-3255-HI Whole 1,518.4 1,527.4 1,522.9
92-3255-Hi Whole 1,466.8 1,500.5 1,483.65
92-03251-HlB Lower 1/2 441 265 353
92-03253-HlB Lower 1/2 247 175 211
92-03250-HIT Upper 1/2 243 223 233
92-03252-HiT Upper 1/2 164 144 154
92-10669-HI Core 27 composite Whole 68 73 70.5
92-10670-Hi Whole 64 69 66.5
92-10669-HlB Lower 1/2 56 58 57
92-10670-HiB Lower 1/2 54 61 57.5
92-10669-HIT Upper 1/2 60 69 64.5
92-10670-HIT Upper 1/2 56 62 59
Solids: water diaest g. . g. .. pgfg
92-3254-Cl Core 26 composite Whole < 4.96 --- < 4.96
92-3254-Cl Whole < 0.992 < 1.05 < 1.02
92-3255-Cl Whole < 0.988 < 1.02 < 1.00
92-10669-Cl Core 27 composite Whole < 1.01 < 1.01 < 1.01
92-10669-Cl Whole < 2.01 < 2.02 < 2.02
92-10670-Cl Whole < 0.969 < 0.982 < 0.976
92-10670-Cl Whole < 1.94 < 1.96 < 1.95
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Table B2-18. Tank 241-B-201 Analytical Results: Beryllium (ICP). (2 sheets)

Sapie Sample Samiplt
Nwnber Lecationi Portion.Result.Duplicate Mean

Solkds: acdd dig et pgp/ggg
92-03239-A 26: 3 Lower 1/2 < 10.3 < 9.27 < 9.79
92-03238-A Upper 1/2 < 9.82 < 10.4 < 10.1
92-03241-A 26: 7 Lower 1/2 < 10.3 < 8.96 < 9.63
92-03240-A Upper 1/2 < 9.89 < 8.73 < 9.31
91-07661-A4B 27: 3 Lower 1/2 < 3.77 < 3.93 < 3.85
91-07661-A4B Lower 1/2 < 9.44 < 9.82 < 9.63
91-07661-A4T Upper 1/2 < 3.87 < 4.03 < 3.95
91-07661-A4T Upper 1/2 < 9.68 < 10.1 < 9.89
91-07673-A4B 27: 6 Lower 1/2 < 4.00 < 3.42 < 3.71
91-07673-A4B Lower 1/2 < 10.0 < 8.54 < 9.27
91-07673-A4T Upper 1/2 < 3.86 < 4.06 < 3.96
91-07673-A4T Upper 1/2 < 9.64 < 10.1 < 9.87
92-03254-Al Core 26 composite Whole < 1.02 < 1.02 < 1.02
92-03254-Al Whole < 5.08 < 5.08 < 5.08
92-03255-Al Whole < 1.00 < 0.929 < 0.965
92-03255-Al Whole < 5.02 < 4.64 < 4.83

92-10670-Al Core 27 composite Whole < 4.71 < 4.83 < 4.77
92-10669-Al Whole < 5.16 < 3.27 < 4.22

Solids: fusion d..gest .g/g . / :..

92-3254-HI Core 26 composite Whole < 36.4 < 39.6 < 38.0
92-3254-HI Whole < 29.5 < 31.8 < 30.7
92-3255-HI Whole < 22.5 < 20.7 < 21.6
92-3255-Hi Whole < 22.3 < 23.6 < 23.0

92-03251-HlB Lower 1/2 < 20.2 < 19.2 < 19.7
92-03253-HlB Lower 1/2 < 19.3 < 20.2 < 19.8

92-03250-HIT Upper 1/2 < 18.7 < 19.9 < 19.3
92-03252-HIT Upper 1/2 < 20.2 < 21.2 < 20.7

92-10669-Hi Core 27 composite Whole < 22.0 < 22.3 < 22.2

92-10670-HI Whole < 21.1 < 22.2 < 21.7

92-10669-HIB Lower 1/2 < 20.9 < 21.5 < 21.2

92-10670-HIB Lower 1/2 < 22.0 < 21.7 < 21.9
92-10669-HiT Upper 1/2 < 21.7 < 19.9 < 20.8

92-10670-HlT Upper 1/2 < 21.7 < 22.0 < 21.9
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Table B2-18. Tank 241-B-201 Analytical Results: Beryllium (ICP). (2 sheets)

Sample $ Sample Saniple
Number__ Location Ptrtlou Result.Duplicate Mea

Solids: vatertdigest pg/g pg/g pfg
92-3254-C1 Core 26 composite Whole < 2.48 --- < 2.48
92-3254-C1 Whole < 0.496 < 0.523 < 0.510
92-3255-Cl Whole < 0.494 < 0.509 < 0.502
92-10669-Cl Core 27 composite Whole < 0.504 < 0.506 < 0.505
92-10669-Cl Whole < 1.01 < 1.01 < 1.01
92-10670-Cl Whole < 0.485 < 0.491 < 0.488
92-10670-Cl Whole < 0.969 < 0.982 < 0.976

Table B2-19. Tank 241-B-201 Analytical Results: Bismuth (ICP). (2 sheets)

Sample Sample Sample.
Numbear Loaton Portion R~sult Dlcte ean

Solidsw acdd dIgest psgg pg/g pg/
92-03239-A 26: 3 Lower 1/2 63,797.9 58,593.5 61,195.7
92-03238-A Upper 1/2 63,929.3 72,380 68,154.6
92-03241-A 26: 7 Lower 1/2 1.172E + 05 1.219E+05 1.196E+05
92-03240-A Upper 1/2 1.103E+05 89,057.6 99,659.3
91-07661-A4B 27: 3 Lower 1/2 62,012 66,392 64,202

91-07661-A4B Lower 1/2 62,597 66,254 64,425.5

91-07661-A4T Upper 1/2 65,031 67,336 66,183.5
91-07661-A4T Upper 1/2 65,886 67,877 66,881.5
91-07673-A4B 27: 6 Lower 1/2 1.314E+05 1.258E+05 1.286E+05
91-07673-A4B Lower 1/2 1.294E+05 1.273E+05 1.284E+05
91-07673-A4T Upper 1/2 1.231E+05 1.212E+05 1.221E+05
91-07673-A4T Upper 1/2 1.251E+05 1.224E+05 1.237E+05
92-03254-Al Core 26 Whole 1.311E+05 90,828.8 1.11OE+05

composite

92-03254-Al Whole 1.456E+05 94,698.4 1.202E+05
92-03255-Al Whole 1.093E+05 1.053E+05 1.073E+05
92-03255-Al Whole 1. 149E+05 1. 143E+05 1. 146E+05

92-10670-Al Core 27 Whole 93,115 89,249 91,182
composite

92-10669-Al Whole 91,257 82,244 86,750.5
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Table B2-19. Tank 241-B-201 Analytical Results: Bismuth (ICP). (2 sheets)

Ssmple Sapie Sample
Nusmber ~ Laoan Perflion Resft.Duplicate Mean___

Solds: fusion dige.t . ../ ...... gg
92-3254-Hi Core 26 Whole 92,692.7 97,326.5 95,009.6

composite
92-3254-Hi Whole 97,915.4 1.054E+05 1.016E+05
92-3255-HI Whole 84,955.3 89,008.2 86,981.8
92-3255-Hi Whole 97,027.3 96,747.5 96,887.4
92-03251-HiB Lower 1/2 97,091 1.002E+05 98,623
92-03253-HlB Lower 1/2 1.051E+05 78,532 91,815.5
92-03250-HIT Upper 1/2 1.022E+05 1.090E+05 1.056E+05
92-03252-HiT Upper 1/2 91,964 93,170 92,567
92-10669-Hi Core 27 Whole 96,060 1.004E+05 98,251

composite

92-10670-Hi Whole 91,000 94,867 92,933.5
92-10669-HIB Lower 1/2 85,675 89,513 87,594
92-10670-HlB Lower 1/2 85,766 90,414 88,090
92-10669-HiT Upper 1/2 82,650 1.027E+05 92,669.5
92-10670-HIT Upper 1/2 88,226 96,207 92,216.5
Solidsaerdiget........../ pA/ .. g
92-3254-Cl Core 26 Whole < 49.6 --- < 49.6

composite

92-3254-Cl Whole 12.2 11.4 11.8
92-3255-Cl Whole < 9.88 < 10.2 < 10.0

92-10669-Cl Core 27 Whole 20 < 20.2 20.1
composite

92-10669-Cl Whole 18 13 15.5
92-10670-Cl Whole 13 14 13.5
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Table B2-20. Tank 241-B-201 Analytical Results: Boron (ICP). (2 sheets)

Sap8 ampke Sanmple
Number_ L____tion_ Prtion Reslt Nuptiate \Meaa

SoI4s: acdd dlgu-t _ __ pg/g p/g pg/
92-03239-A 26: 3 Lower 1/2 579.6 482.3 530.95
92-03238-A Upper 1/2 583.7 693.3 638.5
92-03241-A 26: 7 Lower 1/2 689.8 627.9 658.85

92-03240-A Upper 1/2 540.1 472.4 506.25
91-07661-A4B 27: 3 Lower 1/2 14,365 14,937 14,651

91-07661-A4B Lower 1/2 14,357 15,084 14,720.5

91-07661-A4T Upper 1/2 14,311 15,229 14,770

91-07661-A4T Upper 1/2 14,485 15,237 14,861

91-07673-A4B 27: 6 Lower 1/2 101 88 94.5

91-07673-A4B Lower 1/2 115 103 109

91-07673-A4T Upper 1/2 123 170 146.5

91-07673-A4T Upper 1/2 104 153 128.5

92-03254-Al Core 26 composite Whole 41.2 38.1 39.65

92-03254-Al Whole 41.2 38.1 39.65

92-03255-Al Whole 38.8 65.3 52.05
92-03255-Al Whole 40.8 65.3 53.05

92-10670-Al Core 27 composite Whole 112 74 93

92-10669-Al Whole 106 94 100

Solids: fusion digest g/g pg/g /g
92-3254-HI Core 26 composite Whole 14,946.5 16,567.2 15,756.9

92-3254-HI Whole 19,011.8 21,617.6 20,314.7

92-3255-HI Whole 11,254 13,033.8 12,143.9

92-3255-HI Whole 12,160.7 12,042.7 12,101.7

92-03251-HIB Lower 1/2 89 < 76.7 82.9

92-03253-HlB Lower 1/2 246 < 80.9 163

92-03250-HIT Upper 1/2 < 74.8 < 79.5 < 77.2

92-03252-HiT Upper 1/2 < 80.7 < 84.6 < 82.7

92-10669-HI Core 27 composite Whole < 88.1 < 89.2 < 88.7

92-10670-Hi Whole < 84.3 < 88.7 < 86.5

92-10669-HlB Lower 1/2 < 83.5 < 85.9 < 84.7

92-10670-HlB Lower 1/2 < 87.9 < 86.8 < 87.4

92-10669-HiT Upper 1/2 < 86.9 < 79.5 < 83.2

92-10670-HIT Upper 1/2 < 86.7 < 88.1 < 87.4
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Table B2-20. Tank 241-B-201 Analytical Results: Boron (ICP). (2 sheets)

.Sample Sample Sampfr
NUmber Location PortDOn Relt.Dupilcate MeRa

Sollds: water digest pg/g________ pg/g pg/g___

92-3254-Cl Core 26 composite Whole < 9.92 --- < 9.92

92-3254-Cl Whole < 1.98 < 2.09 < 2.04

92-3255-Cl Whole < 1.98 < 2.04 < 2.01

92-10669-Cl Core 27 composite Whole < 4.03 < 4.04 < 4.04

92-10669-C1 Whole 3 3 3

92-10670-Cl Whole 12 12 12

92-10670-C1 Whole 13 12 12.5

Table B2-21. Tank 241-B-201 Analytical Results: Cadmium (ICP). (2 sheets)

Sample I Sample Sample
NumberLnction Partion Reut Dpiae Mean

Soflds: acid dige-st pg/g pg/j pg/g
92-03239-A 26: 3 Lower 1/2 < 10.3 < 9.27 < 9.79

92-03238-A Upper 1/2 < 9.82 < 10.4 < 10.1

92-03241-A 26: 7 Lower 1/2 < 10.3 < 8.96 < 9.63

92-03240-A Upper 1/2 < 9.89 < 8.73 < 9.31

91-07661-A4B 27: 3 Lower 1/2 < 3.77 < 3.93 < 3.85

91-07661-A4B Lower 1/2 < 9.44 < 9.82 < 9.63

91-07661-A4T Upper 1/2 <c 3.87 < 4.03 < 3.95

91-07661-A4T Upper 1/2 < 9.68 < 10.1 < 9.89

91-07673-A4B 27: 6 Lower 1/2 < 4.00 < 3.42 < 3.71

91-07673-A4B Lower 1/2 < 10.0 < 8.54 < 9.27

91-07673-A4T Upper 1/2 < 3.86 < 4.06 < 3.96

91-07673-A4T Upper 1/2 < 9.64 < 10.1 < 9.87

92-03254-Al Core 26 composite Whole 5.4 < 5.08 5.2

92-03254-Al Whole 5.3 5.4 5.35

92-03255-Al Whole 3.4 3.8 3.6

92-03255-Al Whole < 5.02 < 4.64 < 4.83

92-10670-Al Core 27 composite Whole < 4.71 < 4.83 < 4.77

92-10669-Al Whole < 5.16 < 3.27 < 4.22
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Table B2-21. Tank 241-B-201 Analytical Results: Cadmium (ICP). (2 sheets)

.Sample [ SampkeSml
.Nuxmber Location PNtion eUt Dpiae Ma

s:.f.s.on dgest .. / p./.. .pg/g
92-3254-Hi Core 26 composite Whole < 36.4 < 39.6 < 38.0

92-3254-HI Whole 141.4 109.5 125.45

92-3255-Hi Whole 24.5 23.6 24.05

92-3255-Hi Whole 48.1 35.3 41.7

92-03251-HlB Lower 1/2 < 20.2 < 19.2 < 19.7

92-03253-HiB Lower 1/2 < 19.3 < 20.2 < 19.8

92-03250-HIT Upper 1/2 < 18.7 < 19.9 < 19.3

92-03252-HIT Upper 1/2 < 20.2 < 21.2 < 20.7

92-10669-Hi Core 27 composite Whole < 22.0 < 22.3 < 22.2

92-10670-Hi Whole < 21.1 < 22.2 < 21.7

92-10669-HlB Lower 1/2 < 20.9 < 21.5 < 21.2

92-10670-HIB Lower 1/2 < 22.0 < 21.7 < 21.9

92-10669-HiT Upper 1/2 < 21.7 < 19.9 < 20.8

92-10670-HIT Upper 1/2 < 21.7 < 22.0 < 21.9

SeJids: water digest .g/ ./ ./

92-3254-Cl Core 26 composite Whole < 2.48 --- < 2.48

92-3254-Cl Whole < 0.496 < 0.523 < 0.510

92-3255-C1 Whole < 0.494 < 0.509 < 0.502

92-10669-Cl Core 27 composite Whole < 0.504 < 0.506 < 0.505

92-10669-Cl Whole < 1.01 < 1.01 < 1.01

92-10670-Cl Whole < 0.485 < 0.491 < 0.488

92-10670-Cl Whole < 0.969 < 0.982 < 0.976
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Table B2-22. Tank 241-B-201 Analytical Results: Calcium (ICP). (2 sheets)

Sa=ple Sauple Sample
Numbher j Locain Portion Result Duplicate Mean

SoUJ@:.ac4 dtir __t pg/g_ pg/g pg/g
92-03239-A 26: 3 Lower 1/2 13,379.9 12,897.2 13,138.5

92-03238-A Upper 1/2 13,117.9 13,837.2 13,477.5

92-03241-A 26: 7 Lower 1/2 1,323.7 1,289.6 1,306.65

92-03240-A Upper 1/2 1,390.7 968.6 1,179.65

91-07661-A4B 27: 3 Lower 1/2 8,683 9,007 8,845

91-07661-A4B Lower 1/2 8,590 8,983 8,786.5

91-07661-A4T Upper 1/2 9,060 9,302 9,181

91-07661-A4T Upper 1/2 8,854 9,187 9,020.5

91-07673-A4B 27: 6 Lower 1/2 2,051 1,936 1,993.5

91-07673-A4B Lower 1/2 2,098 1,977 2,037.5

91-07673-A4T Upper 1/2 1,978 2,027 2,002.5

91-07673-A4T Upper 1/2 1,957 1,992 1,974.5

92-03254-Al Core 26 composite Whole 19,368.3 24,720.7 22,044.5

92-03254-Al Whole 20,188.9 25,817.6 23,003.2

92-03255-Al Whole 15,340.1 15,725.4 15,532.8

92-03255-Al Whole 16,226.3 16,254.9 16,240.6

92-10670-Al Core 27 composite Whole 5,242 5,101 5,171.5

92-10669-Al Whole 5,318 4,718 5,018

Solids: fusion digest ___g/g______ __ /g __/g

92-3254-Hi Core 26 composite Whole 20,207.6 20,674 20,440.8

92-3254-Hi Whole 22,652.6 22,282.2 22,467.4

92-3255-Hi Whole 17,179 19,656.1 18,417.5

92-3255-HI Whole 17,328 18,017.4 17,672.7

92-03251-HIB Lower 1/2 22,543 21,810 22,176.5

92-03253-HIB Lower 1/2 18,533 17,903 18,218

92-03250-HIT Upper 1/2 19,055 19,537 19,296

92-03252-HiT Upper 1/2 15,543 15,482 15,512.5

92-10669-Hi Core 27 composite Whole 5,270 5,399 5,334.5

92-10670-HI Whole 4,870 4,979 4,924.5

92-10669-HlB Lower 1/2 4,872 5,251 5,061.5

92-10670-HlB Lower 1/2 4,743 5,178 4,960.5

92-10669-HiT Upper 1/2 4,821 5,846 5,333.5

92-10670-HIT Upper 1/2 4,461 5,147 4,804
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Table B2-22. Tank 241-B-201 Analytical Results: Calcium (ICP). (2 sheets)

.Sample Sample Sample
Nuber Location Portion Result Duplicate Mea4

Sqlids:water digest pg/g pg/g g/
92-3254-C 1 Core 26 composite Whole 40 --- 40

92-3254-Cl Whole 22.2 23.2 22.7

92-3255-Cl Whole 130.5 149.3 139.9

92-10669-Cl Core 27 composite Whole 15 12 13.5

92-10669-Cl Whole 25 18 21.5

92-10670-Cl Whole 17 12 14.5

92-10670-Cl Whole 22 17 19.5

Table B2-23. Tank 241-B-201 Analytical Results: Cerium (ICP). (2 sheets)

Sample [ ampie Sample
Number\ Lacation Portion Result Duplicate Mean

Sollds: aid digest pgtU ug/g fig

92-03239-A 26: 3 Lower /2 < 164 < 148 < 156

92-03238-A Upper 1/2 < 157 < 167 < 162

92-03241-A 26: 7 Lower 1/2 < 165 < 143 < 154

92-03240-A Upper 1/2 < 158 < 140 < 149

91-07661-A4B 27: 3 Lower 1/2 < 60.4 < 62.8 < 61.6

91-07661-A4B Lower 1/2 < 151 < 157 < 154

91-07661-A4T Upper 1/2 < 61.9 < 64.5 < 63.2

91-07661-A4T Upper 1/2 < 155 < 161 < 158

91-07673-A4B 27: 6 Lower 1/2 < 64.0 < 54.7 < 59.4

91-07673-A4B Lower 1/2 < 160 < 137 < 149

91-07673-A4T Upper 1/2 < 61.7 < 64.9 < 63.3

91-07673-A4T Upper 1/2 < 154 < 162 < 158

92-03254-Al Core 26 composite Whole < 81.2 < 81.3 < 81.3

92-03254-A1 Whole 54.8 39.4 47.1

92-03255-Al Whole 40.6 46.8 43.7

92-03255-Al Whole < 80.4 < 74.3 < 77.4

92-10670-Al Core 27 composite Whole < 75.3 < 77.2 < 76.3

92-10669-Al Whole < 82.6 < 52.3 < 67.5
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Table B2-23. Tank 241-B-201 Analytical Results: Cerium (ICP). (2 sheets)

Samiple Sample Sample
Number Location Portion Result Duplicate Meaa

Solitdslusop dlgestpg/g pg/...../
92-3254-Hi Core 26 composite Whole < 583 < 633 < 608
92-3254-Hi Whole < 471 < 509 < 490
92-3255-Hi Whole < 356 < 377 < 367
92-3255-HI Whole < 359 < 332 < 346
92-03251-HIB Lower 1/2 < 323 < 307 < 315
92-03253-HlB Lower 1/2 < 309 < 324 < 317
92-03250-HIT Upper 1/2 < 299 < 318 < 309
92-03252-HIT Upper 1/2 < 323 < 338 < 331
92-10669-Hi Core 27 composite Whole < 353 < 357 < 355
92-10670-HI Whole < 337 < 355 < 346

92-10669-HiB Lower 1/2 < 334 < 343 < 339
92-10670-HIB Lower 1/2 < 352 < 347 < 350
92-10669-HIT Upper 1/2 < 347 < 318 < 333
92-10670-HIT Upper 1/2 < 347 < 352 < 350
*Soiids: water dIgest _____ g/g. pg/g__ pg/g___

92-3254-Cl Core 26 composite Whole < 39.7 --- < 39.7
92-3254-Cl Whole < 7.94 < 8.36 < 8.15
92-3255-Cl Whole < 7.90 < 8.14 < 8.02
92-10669-Cl Core 27 composite Whole < 8.06 < 8.09 < 8.08

92-10669-Cl Whole < 16.1 < 16.2 < 16.2
92-10670-Cl Whole < 7.75 < 7.86 < 7.81
92-10670-Cl Whole < 15.5 < 15.7 < 15.6
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Table B2-24. Tank 241-B-201 Analytical Results: Chromium (ICP). (2 sheets)

Sample 1 Sample Smprle
Number_ Location Portiovn Resukt Duplicate Mea

5oflis: actd dime pgjg pg/g pg/g
92-03239-A 26: 3 Lower 1/2 2,218.3 2,132.9 2,175.6
92-03238-A Upper 1/2 2,235.8 2,507.3 2,371.55
92-03241-A 26: 7 Lower 1/2 3,330.9 3,397.6 3,364.25
92-03240-A Upper 1/2 3,281.9 2,666.7 2,974.3
91-07661-A4B 27: 3 Lower 1/2 2,426 2,587 2,506.5
91-07661-A4B Lower 1/2 2,448 2,595 2,521.5
91-07661-A4T Upper 1/2 2,528 2,626 2,577

91-07661-A4T Upper 1/2 2,579 2,668 2,623.5
91-07673-A4B 27: 6 Lower 1/2 5,401 5,146 5,273.5
91-07673-A4B Lower 1/2 5,432 5,309 5,370.5
91-07673-A4T Upper 1/2 5,091 5,042 5,066.5

91-07673-A4T Upper 1/2 5,089 5,014 5,051.5
92-03254-Al Core 26 composite Whole 3,948.4 3,114 3,531.2

92-03254-Al Whole 4,008.3 3,202.3 3,605.3

92-03255-Al Whole 3,331.7 3,338.3 3,335

92-03255-Al Whole 3,467.3 3,382.9 3,425.1

92-10670-Al Core 27 composite Whole 3,410 3,214 3,312

92-10669-Al Whole 3,266 2,984 3,125

Solids: fusion dgest..g/g tg/g..g/.

92-3254-Hi Core 26 composite Whole 3,247.3 3,314.1 3,280.7

92-3254-HI Whole 2,953.4 3,070.1 3,011.75

92-3255-Hi Whole 3,069.8 3,172.2 3,121

92-3255-Hi Whole 2,873.5 2,940.4 2,906.95

92-03251-HIB Lower 1/2 3,342 3,396 3,369

92-03253-HIB Lower 1/2 3,430 2,827 3,128.5

92-03250-HIT Upper 1/2 3,405 3,567 3,486

92-03252-HiT Upper 1/2 3,032 3,038 3,035

92-10669-H1 Core 27 composite Whole 3,476 3,875 3,675.5

92-10670-Hi Whole 3,558 3,763 3,660.5

92-10669-HIB Lower 1/2 3,219 3,375 3,297

92-10670-HIB Lower 1/2 3,266 3,479 3,372.5

92-10669-HIT Upper 1/2 3,237 3,853 3,545

92-10670-HIT Upper 1/2 3,343 3,567 3,455
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Table B2-24. Tank 241-B-201 Analytical Results: Chromium (ICP). (2 sheets)

Sample I Sample Sample
Number J Location ?ortion Result Dupllcate Meaa

olids:water dgest pg/g pg/g.... pg/
92-3254-C1 Core 26 composite Whole 754.6 --- 754.6
92-3254-Cl Whole 771.8 834.1 802.95
92-3255-Cl Whole 832.2 985.2 908.7
92-10669-C1 Core 27 composite Whole 903 851 877
92-10669-Cl Whole 915 869 892
92-10670-Cl Whole 856 854 855
92-10670-Cl Whole 868 864 866

Table B2-25. Tank 241-B-201 Analytical Results: Cobalt (ICP). (2 sheets)

Sample iSample Sample
WNubr' J Location Portion esut l..plicte M.a.

So11ds: acid dige-st pgg g/ ./
92-03239-A 26: 3 Lower </2 < 20.5 < 18.5 < 19.5
92-03238-A Upper 1/2 < 19.6 < 20.9 < 20.3

92-03241-A 26: 7 Lower 1/2 < 20.7 < 17.9 < 19.3
92-03240-A Upper 1/2 < 19.8 < 17.5 < 18.7

91-07661-A4B 27: 3 Lower 1/2 < 7.55 < 7.85 < 7.70

91-07661-A4B Lower 1/2 < 18.9 < 19.6 < 19.3

91-07661-A4T Upper 1/2 < 7.74 < 8.07 < 7.91

91-07661-A4T Upper 1/2 < 19.4 < 20.2 < 19.8

91-07673-A4B 27: 6 Lower 1/2 < 8.00 < 6.84 < 7.42

91-07673-A4B Lower 1/2 < 2.00 < 17.1 < 18.6

91-07673-A4T Upper 1/2 < 7.71 < 8.12 < 7.92

91-07673-A4T Upper 1/2 < 19.3 < 20.3 < 19.8

92-03254-A l Core 26 composite Whole 10.1 9.1 9.6

92-03254-Al Whole 10.3 < 10.2 10.3

92-03255-Al Whole 7.9 8.9 8.4

92-03255-Al Whole < 10.0 < 9.29 < 9.65

92-10670-Al Core 27 composite Whole < 9.42 < 9.65 < 9.54

92-10669-Al Whole < 10.3 < 6.54 < 8.42
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Table B2-25. Tank 241-B-201 Analytical Results: Cobalt (ICP). (2 sheets)

Sample Sample Sample
Number Locatkon ?otion Result DNplaeMe an~~...... :.v~~f -...

92-3254-Hi Core 26 composite Whole < 72.8 < 79.1 < 76.0
92-3254-Hi Whole < 58.9 < 63.7 < 61.3
92-3255-Hi Whole < 44.5 < 47.2 < 45.9
92-3255-Hi Whole < 44.9 < 41.5 < 43.2
92-03251-HiB Lower 1/2 63 79 71
92-03253-HIB Lower 1/2 < 38.7 48 43.4
92-03250-HIT Upper 1/2 71 85 78
92-03252-HiT Upper 1/2 47 < 42.3 44.7
92-10669-Hi Core 27 composite Whole < 44.1 74 59.1
92-10670-Hi Whole 49 54 51.5
92-10669-HIB Lower 1/2 < 41.8 < 42.9 < 42.4

92-10670-HIB Lower 1/2 < 44.0 < 43.4 < 43.7

92-10669-HIT Upper 1/2 < 43.4 < 39.7 < 41.6
92-10670-HIT Upper 1/2 < 43.4 < 44.0 < 43.7

$olids: water digest ____g_ /gl pg/g __g/

92-3254-Cl Core 26 composite Whole < 4.96 --- < 4.96
92-3254-Cl Whole < 0.992 < 1.05 < 1.02
92-3255-Cl Whole < 0.988 < 1.02 < 1.00

92-10669-Cl Core 27 composite Whole < 1.01 < 1.01 < 1.01

92-10669-Cl Whole < 2.01 < 2.02 < 2.02

92-10670-Cl Whole < 0.969 < 0.982 < 0.976
92-10670-Cl Whole < 1.94 < 1.96 < 1.95
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Table B2-26. Tank 241-B-201 Analytical Results: Copper (ICP). (2 sheets)

Sample Sapie Sample
.N..b....catlon Portion .s........

Sotis actkd d*tK ___t __ pgg> F$/g pgt

92-03239-A 26: 3 Lower 1/2 54.4 54.3 54.35

92-03238-A Upper 1/2 55 59.5 57.25

92-03241-A 26: 7 Lower 1/2 <( 10.3 < 8.96 < 9.63

92-03240-A Upper 1/2 11.9 < 8.73 10.3

91-07661-A4B 27. 3 Lower 1/2 24 25 24.5

91-07661-A4B Lower 1/2 26 27 26.5

91-07661-A4T Upper 1/2 30 30 30

91-07661-A4T Upper 1/2 29 30 29.5

91-07673-A4B 27: 6 Lower 1/2 7 8 7.5

91-07673-A4B Lower 1/2 < 10.0 < 8.54 c 9.27

91-07673-A4T Upper 1/2 < 9.64 < 10.1 < 9.87

91-07673-A4T Upper 1/2 8 7 7.5

92-03254-A l Core 26 composite Whole 75.8 93.2 84.5

92-03254-Al Whole 68.4 85.5 76.95

92-03255-Al Whole 53.9 98.6 76.25

92-03255-Al Whole 60.2 106.7 83.45

92-10670-Al Core 27 composite Whole 16 14 15

92-10669-Al Whole 15 14 14.5

Solids: fusion digest .. .g/g /

92-3254-Hi Core 26 composite Whole 157.3 153.5 155.4

92-3254-111 Whole 150.2 358.5 254.35

92-3255-Hi Whole 161.6 134 147.8

92-3255-Hi Whole 136.1 118.7 127.4

92-03251-HiB Lower 1/2 114 129 121.5

92-03253-HB Lower 1/2 138 119 128.5

92-03250-HIT Upper 1/2 189 134 161.5

92-03252-HiT Upper 1/2 190 156 173

92-10669-HI Core 27 composite Whole 55 36 45.5

92-10670-HI Whole 35 45 40

92-10669-HiB Lower 1/2 69 55 62

92-10670-HiB Lower 1/2 43 128 85.5

92-10669-HiT Upper 1/2 99 62 80.5

92-10670-HiT Upper 1/2 153 141 147

B-50



HNF-SD-WM-ER-550 Rev. 1

Table B2-26. Tank 241-B-201 Analytical Results: Copper (ICP). (2 sheets)

Sample Sample Sampe....
.Nb* Location Portlou Res__ upcat Mean_1:: 4I ................_........ .............. ......

Solids: water dg est n't/,, s g/g s..,,,. g/
92-3254-Cl Core 26 composite Whole < 2.48 --- < 2.48

92-3254-C1 Whole < 0.496 < 0.523 < 0.510

92-3255-Cl Whole < 0.494 < 0.509 < 0.502

92-10669-Cl Core 27 composite Whole < 0.504 < 0.506 < 0.505

92-10669-Cl Whole < 1.01 < 1.01 < 1.01

92-10670-Cl Whole < 0.485 < 0.491 < 0.488

92-10670-Cl Whole < 0.969 < 0.982 < 0.976

Table B2-27. Tank 241-B-201 Analytical Results: Dysprosium (ICP). (2 sheets)

Sample Sam.p.e .mpe
Number Location Portion Result Duplicate Mea

Solids: acd dige-st pg/g ug/g___ __g/g_

92-03239-A 26: 3 Lower 1/2 < 41.1 < 37.1 < 39.1

92-03238-A Upper 1/2 < 39.3 < 41.8 < 40.6

92-03241-A 26: 7 Lower 1/2 < 41.4 < 35.9 < 38.7

92-03240-A Upper 1/2 < 39.5 < 34.9 < 37.2

91-07661-A4B 27: 3 Lower 1/2 < 15.1 < 15.7 < 15.4

91-07661-A4B Lower 1/2 < 37.7 < 39.3 < 38.5

91-07661-A4T Upper 1/2 < 15.5 < 16.1 < 15.8

91-07661-A4T Upper 1/2 < 38.7 < 40.3 < 40.0

91-07673-A4B 27: 6 Lower 1/2 < 15.4 < 16.2 < 15.8

91-07673-A4B Lower 1/2 < 38.6 < 40.6 < 39.6

91-07673-A4T Upper 1/2 < 15.4 < 16.2 < 15.8

91-07673-A4T Upper 1/2 < 38.6 < 40.6 < 39.6

92-03254-Al Core 26 composite Whole < 20.3 < 20.3 < 20.3

92-03254-Al Whole 67.1 47.8 57.45

92-03255-Al Whole 55.2 55.5 55.35

92-03255-Al Whole < 20.1 < 18.6 < 19.3

92-10670-Al Core 27 composite Whole < 18.8 < 19.3 < 19.1

92-10669-Al Whole < 20.6 < 13.1 < 16.8
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Table B2-27. Tank 241-B-201 Analytical Results: Dysprosium (ICP). (2 sheets)

.Sample Sapie Sample
Number Locato Portion Resut Dtiplcte Mea

..... __ ._____ ._ _ _ '...' .... OWN
Sls:uson dtgest pg/g__ __ sg/g g/

92-3254-Hi Core 26 composite Whole < 146 < 158 < 152

92-3254-Hi Whole < 118 < 127 < 123

92-3255-H1 Whole < 89.9 < 83.0 < 86.5

92-3255-HI Whole < 89.1 < 94.3 < 91.7

92-03251-HlB Lower 1/2 < 80.7 < 76.7 < 78.7

92-03253-HlB Lower 1/2 < 77.4 < 80.9 < 79.2

92-03250-HIT Upper 1/2 < 74.8 < 79.5 < 77.2

92-03252-HIT Upper 1/2 < 80.7 < 84.6 < 82.7

92-10669-Hi Core 27 composite Whole < 88.1 < 89.2 < 88.7

92-10670-Hi Whole < 84.3 < 88.7 < 86.5

92-10669-HlB Lower 1/2 < 83.5 < 85.9 < 84.7

92-10670-HiB Lower 1/2 < 87.9 < 86.8 < 87.4

92-10669-HiT Upper 1/2 < 86.9 < 79.5 < 83.2

92-10670-HIT Upper 1/2 < 86.7 < 88.6 < 87.7

Solids: water dIgs /t/i !gg
92-3254-Cl Core 26 composite Whole < 9.92 --- < 9.92

92-3254-Cl Whole < 1.98 < 2.09 < 2.04

92-3255-Cl Whole < 1.98 < 2.04 < 2.01

92-10669-Cl Core 27 composite Whole < 2.01 < 2.02 < 2.02

92-10669-Cl Whole < 4.03 < 4.04 < 4.04

92-10670-Cl Whole < 1.94 < 1.96 < 1.95

92-10670-Cl Whole < 3.88 < 3.93 < 3.91
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Table B2-28. Tank 241-B-201 Analytical Results: Europium (ICP). (2 sheets)

Sample Sapie Sample
Number '1 Locationt Portlon Result Duiplicate Mean

Solids: acdd dige-st p_____ jg/g pg/g pg/g
92-03239-A 26: 3 Lower 1/2 < 20.5 < 18.5 < 19.5

92-03238-A Upper 1/2 < 19.6 < 20.9 < 20.3

92-03241-A 26: 7 Lower 1/2 < 20.7 < 17.9 < 19.3

92-03240-A Upper 1/2 <c 19.8 <c 17.5 < 18.7

91-07661-A4B 27: 3 Lower 1/2 < 7.55 < 7.85 < 7.70

91-07661-A4B Lower 1/2 < 18.9 c 19.6 < 19.3

91-07661-A4T Upper 1/2 < 7.74 < 8.07 < 7.91

91-07661-A4T Upper 1/2 < 19.4 < 20.2 < 19.8

91-07673-A4B 27: 6 Lower 1/2 < 8.00 < 6.84 < 7.42

91-07673-A4B Lower 1/2 < 20.0 < 17.1 < 18.6

91-07673-A4T Upper 1/2 < 19.3 < 20.3 < 19.8

91-07673-A4T Upper 1/2 < 7.71 < 8.12 < 7.92

92-03254-Al Core 26 composite Whole < 2.03 < 2.03 < 2.03

92-03254-Al Whole < 10.2 < 10.2 < 10.2

92-03255-Al Whole < 2.01 < 1.86 < 1.94

92-03255-Al Whole < 10.0 < 9.29 < 9.65

92-10670-Al Core 27 composite Whole < 9.42 < 9.65 < 9.54

92-10669-Al Whole < 10.3 <c 6.54 < 8.42

Solids: fpslon digest pg/g ___ gg Pg
92-3254-Hi Core 26 composite Whole < 72.8 < 79.1 < 76.0

92-3254-Hi Whole < 58.9 < 63.7 < 61.3

92-3255-111 Whole < 44.9 < 41.5 < 43.2

92-3255-Hi Whole C 44.5 C 47.2 < 45.9

92-03251-HIB Lower 1/2 < 40.4 < 38.3 < 39.4

92-03253-HiB Lower 1/2 < 38.7 < 40.5 < 39.6

92-03250-HIT Upper 1/2 < 37.4 < 39.8 < 38.6

92-03252-HiT Upper 1/2 < 40.4 < 42.3 < 41.4

92-10669-Hi Core 27 composite Whole < 44.1 < 44.6 < 44.4

92-10670-Hi Whole < 42.1 < 44.4 < 43.3

92-10669-HiB Lower 1/2 < 41.8 < 42.9 < 42.4

92-10670-HEB Lower 1/2 < 44.0 < 43.4 < 43.7

92-10669-HiT Upper 1/2 < 43.4 < 39.7 < 41.6

92-10670-HiT Upper 1/2 < 43.4 < 44.0 < 43.7
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Table B2-28. Tank 241-B-201 Analytical Results: Europium (ICP). (2 sheets)

.Sample Sampie Sample
Mmber LocatIon Portion Result Nupicate Mean

Solids: wteret.K _ ___ ng/ _g/g sg/g

92-3254-C1 Core 26 composite Whole < 9.92 < 10.5 < 10.2

92-3254-Cl Whole < 49.6 --- < 49.6

92-3255-Cl Whole < 9.88 < 10.2 < 10.0

92-10669-Cl Core 27 composite Whole < 10.1 < 10.1 < 10.1

92-10669-Cl Whole < 20.1 < 20.2 < 20.2

92-10670-Cl Whole < 9.69 < 9.82 < 9.76

92-10670-Cl Whole < 19.4 < 19.6 < 19.5

Table B2-29. Tank 241-B-201 Analytical Results: Gadolinium (ICP). (2 sheets)

Sample I Sampe.Sample
Numler__ Location Portion Result IDuplcate.Mea

Solids: acid digest pg/g ucg/g /
92-03239-A 26: 3 Lower 1/2 < 411 < 371 < 391

92-03238-A Upper 1/2 < 393 < 418 < 405

92-03241-A 26: 7 Lower 1/2 < 414 < 359 < 386

92-03240-A Upper 1/2 < 395 < 349 < 372

91-07661-A4B 27: 3 Lower 1/2 < 151 < 157 < 154

91-07661-A4B Lower 1/2 < 377 < 393 < 385

91-07661-A4T Upper 1/2 < 155 < 161 < 158

91-07661-A4T Upper 1/2 < 387 < 403 < 395

91-07673-A4B 27: 6 Lower 1/2 < 160 < 137 < 148

91-07673-A4B Lower 1/2 < 400 < 342 < 371

91-07673-A4T Upper 1/2 < 154 < 162 < 158

91-07673-A4T Upper < 386 < 406 < 396

92-03254-Al Core 26 composite Whole < 203 < 203 < 203

92-03254-Al Whole 102.8 103.6 103.2

92-03255-Al Whole 78.3 90.2 84.25

92-03255-Al Whole < 201 < 186 < 193

92-10670-Al Core 27 composite Whole < 188 < 193 < 191

92-10669-Al Whole < 206 < 131 < 168
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Table B2-29. Tank 241-B-201 Analytical Results: Gadolinium (ICP). (2 sheets)

.ampe I Sample Sample
Number Loctio Portion Rmiilt DuiplicaW Meat

____s:__sio d gest______ __ g/__ pg/g Ypg/g
92-3254-Hi Core 26 composite Whole < 1,460 < 1,580 < 1,520

92-3254-H1 Whole < 1,180 < 1,270 < 1,230

92-3255-Hi Whole < 897 < 830 < 864

92-3255-Hi Whole < 891 < 943 < 917

92-03251-HiB Lower 1/2 < 807 < 767 < 787

92-03253-HIB Lower 1/2 < 774 < 809 < 792

92-03250-HIT Upper 1/2 < 748 < 795 < 772

92-03252-HiT Upper 1/2 < 807 < 846 < 827

92-10669-Hi Core 27 composite Whole < 881 < 892 < 887

92-10670-HI Whole < 843 < 887 < 865

92-10669-HIB Lower 1/2 < 835 < 859 < 847

92-10670-HIB Lower 1/2 < 879 < 868 < 874

92-10669-HIT Upper 1/2 < 867 < 795 < 831

92-10670-HIT Upper 1/2 < 867 < 881 < 874

Solids: wateradgest pg/g pgjgi p/
92-3254-C1 Core 26 composite Whole < 99.2 --- < 99.2

92-3254-Cl Whole < 19.8 < 20.9 < 20.4

92-3255-Cl Whole < 19.8 < 20.4 < 20.1

92-10669-Cl Core 27 composite Whole < 20.1 < 20.2 < 20.2

92-iO669-Cl Whole < 40.5 < 40.4 < 40.5

92-10670-Cl Whole < 19.4 < 19.6 < 19.5

92-10670-C1 Whole < 38.8 < 39.3 < 39.1
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Table B2-30. Tank 241-B-201 Analytical Results: Iron (ICP). (2 sheets)

Sample S pe Sample
Nwnbet Lbcatn Pornion R. sLt Db cte .Mea.

8olIds: acdd digest ._ ___ pg/g pg/g p/

92-03239-A 26: 3 Lower 1/2 14,010.5 13,947.9 13,979.2

92-03238-A Upper 1/2 13,870.3 15,490.6 14,680.5

92-03241-A 26: 7 Lower 1/2 7,745.3 7,720.3 7,732.8

92-03240-A Upper 1/2 7,419.9 6,015.7 6,717.8

91-07661-A4B 27: 3 Lower 1/2 14,508 15,603 15,055.5

91-07661-A4B Lower 1/2 14,620 15,559 15,089.5
91-07661-A4T Upper 1/2 15,310 15,810 15,560

91-07661-A4T Upper 1/2 15,611 15,937 15,774

91-07673-A4B 27: 6 Lower 1/2 8,552 8,107 8,329.5

91-07673-A4B Lower 1/2 8,590 8,409 8,499.5

91-07673-A4T Upper 1/2 8,159 8,020 8,089.5

91-07673-A4T Upper 1/2 8,134 7,956 8,045

92-03254-Al Core 26 composite Whole 18,994.6 20,556.6 19,775.6

92-03254-Al Whole 19,630.3 21,358.9 20,494.6

92-03255-Al Whole 16,732.6 19,413 18,072.8

92-03255-Al Whole 17,572.6 19,951.7 18,762.2

92-10670-Al Core 27 composite Whole 10,576 10,124 10,350

92-10669-Al Whole 10,227 9,395 9,811

Solids: fusion digest ______/g____ __g/g__ ____/_

92-3254-Hi Core 26 composite Whole 18,640.5 17,811.5 18,226

92-3254-Hi Whole 18,634.6 18,712.9 18,673.8

92-3255-HI Whole 16,182.4 16,191.6 16,187

92-3255-HI Whole 15,348.9 17,028.7 16,188.8

92-03251-HlB Lower 1/2 21,792 23,513 22,652.5

92-03253-HlB Lower 1/2 18,874 17,216 18,045

92-03250-HIT Upper 1/2 18,569 19,514 19,041.5

92-03252-HIT Upper 1/2 16,342 15,549 15,945.5

92-10669-HI Core 27 composite Whole 11,615 12,409 12,012

92-10670-Hi Whole 11,257 11,288 11,272.5

92-10669-HiB Lower 1/2 12,066 11,557 11,811.5

92-10670-HlB Lower 1/2 11,148 12,306 11,727

92-10669-HIT Upper 1/2 10,853 12,939 11,896

92-10670-HlT Upper 1/2 11,337 12,628 11,982.5
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Table B2-30. Tank 241-B-201 Analytical Results: Iron (ICP). (2 sheets)

Sample Sample Sample
N.......Location Prtion.Result.Duplicate.Mea

.s a.er d-1et pg/g g/g -pg/g

92-3254-Cl Core 26 composite Whole 16.8 --- 16.8

92-3254-Cl Whole 4.5 4.1 4.3

92-3255-Cl Whole 1.9 2.8 2.35

92-10669-Cl Core 27 composite Whole 7 6 6.5

92-10669-Cl Whole 7 5 6

92-10670-Cl Whole 5 6 5.5

92-10670-Cl Whole 5 6 5.5

Table B2-31. Tank 241-B-201 Analytical Results: Lanthanum (ICP). (2 sheets)

Sample. Sampe Sample
Numberl Location Portion Reuk Duplcte Meai

.oid: ac d digest pg/g pg/s 4'/
92-03239-A 26: 3 Lower 1/2 8,949.4 8,301.7 8,625.55

92-03238-A Upper 1/2 8,994.1 10,127.3 9,560.7

92-03241-A 26: 7 Lower 1/2 18,829.7 18,180.2 18,505

92-03240-A Upper 1/2 17,123.4 14,279.2 15,701.3

91-07661-A4B 27: 3 Lower 1/2 10,649 11,211 10,930

91-07661-A4B Lower 1/2 10,674 11,378 11,026

91-07661-A4T Upper 1/2 11,283 11,537 11,410

91-07661-A4T Upper 1/2 11,184 11,559 11,371.5

91-07673-A4B 27: 6 Lower 1/2 16,176 15,496 15,836

91-07673-A4B Lower 1/2 15,992 15,827 15,909.5

91-07673-A4T Upper 1/2 15,276 15,042 15,159

91-07673-A4T Upper 1/2 15,466 15,119 15,292.5

92-03254-A l Core 26 composite Whole 20,392 13,983.3 17,187.7

92-03254-Al Whole 19,406.9 13,660.4 16,533.7

92-03255-Al Whole 16,226.3 15,809 16,017.6

92-03255-Al Whole 16,571.9 16,609.7 16,590.8

92-10670-Al Core 27 composite Whole 14,353 13,723 14,038

92-10669-Al Whole 14,048 12,755 13,401.5
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Table B2-31. Tank 241-B-201 Analytical Results: Lanthanum (ICP). (2 sheets)

oamp j Sample Sample
Number Ltion Portbrn Result Dpiae Ma

IolIds:. fusion d.gest pg....... ....
92-3254-HI Core 26 composite Whole 13,594.4 14,132.1 13,863.2

92-3254-Hi Whole 14,457.5 15,599.4 15,028.5

92-3255-Hi Whole 12,642.2 12,863.7 12,753

92-3255-Hi Whole 14,213.5 13,934.3 14,073.9

92-03251-HlB Lower 1/2 15,135 15,687 15,411

92-03253-HIB Lower 1/2 16,032 12,563 14,297.5

92-03250-HIT Upper 1/2 15,541 16,548 16,044.5

92-03252-HiT Upper 1/2 14,223 14,077 14,150

92-10669-Hi Core 27 composite Whole 14,634 15,461 15,047.5

92-10670-HI Whole 13,979 14,288 14,133.5

92-10669-HlB Lower 1/2 13,281 13,880 13,580.5

92-10670-HlB Lower 1/2 13,214 14,076 13,645

92-10669-HIT Upper 1/2 12,804 15,713 14,258.5

92-10670-HIT Upper 1/2 13,262 14,636 13,949

Solids: water diest .. /. v-/a... /

92-3254-Cl Core 26 composite Whole 10.8 10.5 10.65

92-3254-Cl Whole < 14.9 --- < 14.9

92-3255-Cl Whole < 2.96 < 3.05 < 3.01

92-10669-Cl Core 27 composite Whole 42 26 34

92-10669-Cl Whole 44 27 35.5

92-10670-Cl Whole 29 29 29

92-10670-Cl Whole 28 29 28.5
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Table B2-32. Tank 241-B-201 Analytical Results: Lead (ICP). (2 sheets)

Samp..e . Sample Sample
Number Location Portion Reu ThDpicate Mj~ea.n

$olids: acid digest pg/g pg/ ' g/
92-03239-A 26: 3 Lower 1/2 470.4 392.1 431.25

92-03238-A Upper 1/2 443.6 491.2 467.4

92-03241-A 26: 7 Lower 1/2 < 124 118 121

92-03240-A Upper 1/2 131.9 < 105 118

91-07661-A4B 27: 3 Lower 1/2 368 394 381

91-07661-A4B Lower 1/2 372 392 382

91-07661-A4T Upper 1/2 404 396 400

91-07661-A4T Upper 1/2 429 414 421.5

91-07673-A4B 27: 6 Lower 1/2 104 110 107

91-07673-A4B Lower 1/2 < 120 117 119

91-07673-A4T Upper 1/2 125 < 122 123

91-07673-A4T Upper 1/2 104 107 105.5

92-03254-Al Core 26 composite Whole 1,255.4 988 1,121.7

92-03254-Al Whole 1,372 1,052.2 1,212.1

92-03255-Al Whole 1,116.2 1,434.3 1,275.25

92-03255-Al Whole 1,200.6 1,497.3 1,348.95

92-10670-Al Core 27 composite Whole 1,515 1,402 1,458.5

92-10669-Al Whole 1,675 1,432 1,553.5

Solids: fusion digest .gg g/ p/

92-3254-HI Core 26 composite Whole 1,920.1 1,842.1 1,881.1

92-3254-H1 Whole 2,220.5 2,244.4 2,232.45

92-3255-Hi Whole 1,324.4 1,358.2 1,341.3

92-3255-H1 Whole 1,517.1 1,746.7 1,631.9

92-03251-HlB Lower 1/2 1,508 1,570 1,539

92-03253-HIB Lower 1/2 1,343 972 1,157.5

92-03250-HIT Upper 1/2 1,477 1,641 1,559

92-03252-HIT Upper 1/2 994 1,034 1,014

92-10669-Hi Core 27 composite Whole 1,618 1,959 1,788.5

92-10670-HI Whole 1,499 1,549 1,524

92-10669-HIB Lower 1/2 1,570 1,533 1,551.5

92-10670-HIB Lower 1/2 1,370 1,435 1,402.5

92-10669-HlT Upper 1/2 1,509 1,804 1,656.5

92-10670-HlT Upper 1/2 1,230 1,519 1,374.5
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Table B2-32. Tank 241-B-201 Analytical Results: Lead (ICP). (2 sheets)

Sample Sample Sample
Numb&r Locatiin. .. rtion RsIt D.p.Icate ... M.a.

SoIds: water digest p_____ jg/g Wg/gtg/
92-3254-C 1 Core 26 composite Whole < 5.95 < 6.27 < 6.11

92-3254-C1 Whole < 2.98 --- < 2.98

92-3255-Cl Whole < 5.93 < 6.11 < 6.02

92-10669-Cl Core 27 composite Whole < 6.04 < 6.07 < 6.05

92-10669-Cl Whole < 12.1 < 12.1 < 12.1

92-10670-Cl Whole < 5.81 < 5.89 < 5.85

92-10670-C1 Whole < 11.6 < 11.8 < 11.7

Table B2-33. Tank 241-B-201 Analytical Results: Lithium (ICP). (2 sheets)

Sample Sampie *Samwle.
Numtber j Lucation** [ Portion Result Duplicate Mean__

Solids: acid dige-st psg/g stgg pg/g
92-03239-A 26: 3 Lower 1/2 < 41.1 < 37.1 < 39.1

92-03238-A Upper 1/2 < 39.3 < 41.8 < 40.6

92-03241-A 26: 7 Lower 1/2 < 41.4 < 35.9 < 38.7

92-03240-A Upper 1/2 < 39.5 < 34.9 < 37.2

91-07661-A4B 27: 3 Lower 1/2 < 15.1 < 15.7 < 15.4

91-07661-A4B Lower 1/2 < 37.7 < 39.3 < 38.5

91-07661-A4T Upper 1/2 < 15.5 < 16.1 < 15.8

91-07661-A4T Upper 1/2 < 38.7 < 40.3 < 40.0

91-07673-A4B 27: 6 Lower 1/2 < 15.4 < 16.2 < 15.8

91-07673-A4B Lower 1/2 < 38.6 < 40.6 < 39.6

91-07673-A4T Upper 1/2 < 15.4 < 16.2 < 15.8

91-07673-A4T Upper 1/2 < 38.6 < 40.6 < 39.6

92-03254-Al Core 26 composite Whole < 20.3 < 20.3 < 20.3

92-03254-Al Whole < 4.06 < 4.06 < 4.06

92-03255-Al Whole < 4.02 < 3.72 < 3.87

92-03255-Al Whole < 20.1 < 18.6 < 19.3

92-10670-Al Core 27 composite Whole < 18.8 < 19.3 < 19.1

92-10669-Al Whole < 20.6 < 13.1 < 16.8
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Table B2-33. Tank 241-B-201 Analytical Results: Lithium (ICP). (2 sheets)

Sample Sample Sample
Nnxnber Location Portion. Result Dpiae Ma

SOlIIs: fusion d ges pg/g pg/g pg/g
92-3254-Hi Core 26 composite Whole < 146 < 158 < 152

92-3254-Hi Whole < 118 < 127 < 123

92-3255-Hi Whole < 89.9 < 83.0 < 86.5

92-3255-Hi Whale < 89.1 < 94.3 < 91.7

92-03251-HiB Lower 1/2 < 80.7 < 76.7 < 78.7

92-03253-HiB Lower 1/2 < 77.4 < 80.9 < 79.2

92-03250-HIT Upper 1/2 < 74.8 < 79.5 < 77.2

92-03252-HiT Upper 1/2 < 80.7 < 84.6 < 82.7

92-10669-Hi Core 27 composite Whole < 88.1 < 89.2 < 88.7

92-10670-Hi Whole < 84.3 < 88.7 < 86.5

92-10669-HiB Lower 1/2 < 83.5 < 85.9 < 84.7

92-10670-HiB Lower 1/2 < 87.9 < 86.8 < 87.4

92-10669-HiT Upper 1/2 < 86.9 < 79.5 < 83.2

92-10670-HiT Upper 1/2 < 86.7 < 88.6 < 87.7
Solids: nter digest _g/g _/g _g/

................ ... . ....... j. .

92-3254-Cl Core 26 composite Whole < 9.92 --- < 9.92
92-3254-Cl Whole < 1.98 < 2.09 < 2.04

92-3255-Cl Whole < 1.98 < 2.04 < 2.01

92-10669-Cl Core 27 composite Whole < 2.01 < 2.02 < 2.02

92-10669-Cl Whole < 4.03 < 4.04 < 4.04

92-10670-Cl Whole < 1.94 < 1.96 < 1.95

92-10670-Cl Whole < 3.88 < 3.93 < 3.91
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Table B2-34. Tank 241-B-201 Analytical Results: Magnesium (ICP). (2 sheets)

Sample Sample Sample
N.M. Location.. ...Portion ... ..

__ __ _ __ _ __ __ _ _.... .. s l .. li t ... M es.......a.. .

So)Ids: acid digest pg/__g/gsg/
92-03239-A 26: 3 Lower 1/2 1,654.3 1,617.5 1,635.9

92-03238-A Upper 1/2 1,630.1 1,714.8 1,672.45

92-03241-A 26: 7 Lower 1/2 247.3 232.7 240

92-03240-A Upper 1/2 257.6 203.1 230.35

91-07661-A4B 27: 3 Lower 1/2 919 921 920

91-07661-A4B Lower 1/2 940 933 936.5

91-07661-A4T Upper 1/2 899 931 915

91-07661-A4T Upper 1/2 935 962 948.5

91-07673-A4B 27: 6 Lower 1/2 304 277 290.5

91-07673-A4B Lower 1/2 358 336 347

91-07673-A4T Upper 1/2 332 338 335

91-07673-A4T Upper 1/2 299 304 301.5

92-03254-Al Core 26 composite Whole 2,490.1 3,051 2,770.55

92-03254-Al Whole 2,424.1 3,075.4 2,749.75

92-03255-Al Whole 1,997.4 1,999.8 1,998.6

92-03255-Al Whole 2,029.5 2,071.3 2,050.4

92-10670-Al Core 27 composite Whole 657 636 646.5

92-10669-Al Whole 649 579 614

Solids: fusion digest __g/g__ ____/__ __g/___

92-3254-Hi Core 26 composite Whole 2,707.2 2,648.4 2,677.8

92-3254-Hi Whole 2,434.9 2,406.8 2,420.85

92-3255-Hi Whole 2,020.3 2,316.6 2,168.45

92-3255-HI Whole 2,155.6 2,184.3 2,169.95

92-03251-HlB Lower 1/2 3,043 2,809 2,926

92-03253-HlB Lower 1/2 2,336 2,131 2,233.5

92-03250-HIT Upper 1/2 2,442 2,526 2,484

92-03252-HIT Upper 1/2 1,984 1,980 1,982

92-10669-HI Core 27 composite Whole 642 618 630

92-10670-Hi Whole 592 616 604

92-10669-HlB Lower 1/2 615 614 614.5

92-10670-HIB Lower 1/2 581 599 590

92-10669-HIT Upper 1/2 551 629 590

92-10670-HIT Upper 1/2 568 639 603.5
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Table B2-34. Tank 241-B-201 Analytical Results: Magnesium (ICP). (2 sheets)

.S pe .Sample Sample
N be Loc.. ! atlon j Portion Result .... i.t. M...

Sollds:swater digest __g/g41 pg/ l/g
92-3254-Cl Core 26 composite Whole < 7.94 < 8.36 < 8.15

92-3254-C1 Whole < 39.7 --- < 39.7

92-3255-Cl Whole 33.8 39.1 36.45

92-10669-Cl Core 27 composite Whole < 8.06 < 8.09 < 8.08

92-10669-Cl Whole < 16.1 < 16.2 < 16.2

92-10670-Cl Whole < 7.75 < 7.86 < 7.81

92-10670-Cl Whole < 15.5 < 15.7 < 15.6

Table B2-35. Tank 241-B-201 Analytical Results: Manganese (ICP). (2 sheets)

Sampe SampMaml
Numnber Lueation....Partion.Resnlt Duplicate Mea

Sol sa aId dg 3gst un pg/g pfg'
92-03239-A 26: 3 Lower 1/2 15,910.4 14,574.3 15,242.3

92-03238-A Upper 1/2 15,941.1 17,952 16,946.5

92-03241-A 26: 7 Lower 1/2 29,856.3 29,224.6 29,540.4

92-03240-A Upper 1/2 27,580.1 22,513.1 25,046.6

91-07661-A4B 27: 3 Lower 1/2 18,160 19,168 18,664

91-07661-A4B Lower 1/2 --- -

91-07661-A4T Upper 1/2

91-07661-A4T Upper 1/2 19,311 19,714 19,512.5

91-07673-A4B 27: 6 Lower 1/2 31,520 31,511 31,515.5

91-07673-A4B Lower 1/2 --- - -

91-07673-A4T Upper 1/2 30,185 29,458 29,821.5

91-07673-A4T Upper 1/2 - --- -

92-03254-Al Core 26 composite Whole 34,477.5 22,963.6 28,720.5

92-03254-Al Whole --- --- --

92-03255-Al Whole --- - -

92-03255-Al Whole 27,690.1 27,345.3 27,517.7

92-10670-Al Core 27 composite Whole 27,067 25,516 26,291.5

92-10669-Al Whole 25,805 25,765 25,785
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Table B2-35. Tank 241-B-201 Analytical Results: Manganese (ICP). (2 sheets)

SapeSample rSample
Number Location jPortion Rtsult Dluplicate Meaa

Solids: __usion____d ges____ ug/g usg/g pig!g

92-3254-Hi Core 26 composite Whole 20,701.1 21,506.8 21,103.9

92-3254-Hi Whole 22,269.6 23,634.7 22,952.2

92-3255-Hi Whole 21,810 21,759.9 21,785

92-3255-Hi Whole 19,511.4 20,768.6 20,140

92-03251-HlB Lower 1/2 23,084 23,843 23,463.5

92-03253-HlB Lower 1/2 25,343 19,963 22,653

92-03250-HIT Upper 1/2 23,943 25,389 24,666

92-03252-HiT Upper 1/2 22,422 22,209 22,315.5

92-10669-Hi Core 27 composite Whole 24,143 25,880 25,011.5

92-10670-Hi Whole 23,542 24,200 23,871

92-10669-HlB Lower 1/2 21,991 22,904 22,447.5

92-10670-HIB Lower 1/2 21,945 23,526 22,735.5

92-10669-HiT Upper 1/2 20,990 25,819 23,404.5

92-10670-H IT Upper 1/2 22,180 24,366 23,273

Soids: water digest....../. g/
92-3254-Cl Core 26 composite Whole 3.5 --- 3.5

92-3254-Cl Whole 3.6 2.7 3.15

92-3255-Cl Whole 0.7 1.3 1

92-10669-Cl Core 27 composite Whole 5 3 4

92-10669-Cl Whole 5 4 4.5

92-10670-Cl Whole 4 4 4

92-10670-Cl Whole 4 4 4
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Table B2-36. Tank 241-B-201 Analytical Results: Molybdenum (ICP). (2 sheets)
Sample Sample Saple.
Number J Location Portion Result Duplicate Mea

SolIs acdd digest p__.g/ / .. /.
92-03239-A 26: 3 Lower /2 < 41.1 < 37.1 < 39.1
92-03238-A Upper 1/2 < 39.3 < 41.8 < 40.6
92-03241-A 26: 7 Lower 1/2 < 41.4 < 35.9 < 37.2
92-03240-A Upper 1/2 < 39.5 < 34.9 < 37.2
91-07661-A4B 27: 3 Lower 1/2 < 37.7 < 39.3 < 38.5
91-07661-A4B Lower 1/2 < 15.1 < 15.7 < 15.4
91-07661-A4T Upper 1/2 < 15.5 < 16.1 < 15.8
91-07661-A4T Upper 1/2 < 38.7 < 40.3 < 39.5
91-07673-A4B 27: 6 Lower 1/2 21 21 21
91-07673-A4B Lower 1/2 < 40.0 < 34.2 < 37.1
91-07673-A4T Upper 1/2 < 38.6 < 40.6 < 39.6
91-07673-A4T Upper 1/2 20 20 20
92-03254-Al Core 26 composite Whole < 20.3 < 20.3 < 20.3
92-03254-Al Whole 20.7 15.5 18.1
92-03255-Al Whole 17.2 17.5 17.35
92-03255-Al Whole < 20.1 < 18.6 < 19.3
92-10670-Al Core 27 composite Whole < 18.8 < 19.3 < 19.1
92-10669-Al Whole < 20.6 < 13.1 < 16.9
Solids; fusion d lges /gg/ fig
92-3254-Hi Core 26 composite Whole 146 158 152
92-3254-H1 Whole 118 127 123
92-3255-HI Whole 89.9 83.0 86.5
92-3255-HI Whole 89.1 94.3 91.7
92-03251-HIB Lower 1/2 80.7 76.7 78.7

92-03253-HlB Lower 1/2 77.3 80.9 79.1
92-03250-HIT Upper 1/2 74.8 79.5 77.2
92-03252-HIT Upper 1/2 80.7 84.6 82.7

92-10669-Hi Core 27 composite Whole 88.1 89.2 88.7
92-10670-HI Whole 84.3 88.7 86.5
92-10669-HIB Lower 1/2 83.5 85.8 84.7
92-10670-HIB Lower 1/2 87.9 86.8 87.4
92-10669-HiT Upper 1/2 86.9 79.5 83.2
92-10670-HiT Upper 1/2 86.7 88.1 87.4
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Table B2-36. Tank 241-B-201 Analytical Results: Molybdenum (ICP). (2 sheets)

Sample I Sample Samnpfe
Number Location Portion Result DNplcate.Mea

Solits: water digest pg/g pg/g pg/g___

92-3254-Cl Core 26 composite Whole < 1.98 < 2.09 < 2.00

92-3254-Cl Whole < 9.92 - < 9.92
92-3255-Cl Whole < 1.98 < 2.04 < 2.01

92-10669-Cl Core 27 composite Whole < 2.01 < 2.02 < 2.02
92-10669-Cl Whole < 4.03 < 4.04 < 4.04
92-10670-Cl Whole < 1.94 < 1.96 < 1.95
92-10670-Cl Whole < 3.88 < 3.93 < 3.90

Table B2-37. Tank 24l-B-201 Analytical Results: Neodymium (ICP). (2 sheets)

SampeIc Sample fSample
Nuinber Lscation jPortion Result Nuplicate> Ma

So1Ids: acid dir-t pg__ 14/g pg/gpg/

92-03239-A 26. 3 Lower 1/2 < 61.6 < 55.6 < 58.6

92-03238-A Upper 1/2 < 58.9 < 62.6 < 60.8

92-03241-A 26: 7 Lower 1/2 < 62.0 < 53.8 < 57.9

92-03240-A Upper 1/2 < 59.3 < 52.4 < 55.8

91-07661-A4B 27: 3 Lower 1/2 < 56.6 < 58.9 < 57.8

91-07661-A4B Lower 1/2 < 22.6 < 23.6 < 23.1

91-07661-A4T Upper 1/2 < 58.1 < 60.5 < 59.3

91-07661-A4T Upper 1/2 < 23.2 < 24.2 < 23.7

91-07673-A4B 27: 6 Lower 1/2 < 24.0 < 20.5 < 22.3

91-07673-A4B Lower 1/2 < 60.0 < 51.3 < 55.6

91-07673-A4T Upper 1/2 < 57.8 < 60.9 < 59.3

91-07673-A4T Upper 1/2 < 23.1 C 24.5 < 23.8

92-03254-Al Core 26 composite Whole < 30.5 < 30.5 < 30.5

92-03254-Al Whole < 6.09 < 6.09 < 6.09

92-03255-Al Whole < 6.01 < 5.57 < 5.79

92-03255-Al Whole < 30.1 < 27.9 < 29.0
92-10670-Al Core 27 composite Whole < 28.3 < 29.0 < 28.7

92-10669-Al Whole < 31.0 < 19.6 < 25.3
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Table B2-37. Tank 241-B-201 Analytical Results: Neodymium (ICP). (2 sheets)

S"....Sm.p.e ..S.e
Nanber Location jPortioni Resuk DuIplia VMeaa

Solids: fusion digest............ pg/g pgi gfg
92-3254-Hi Core 26 composite Whole < 218 < 237 < 228

92-3254-Hi Whole < 177 < 191 < 184

92-3255-HI Whole < 135 < 124 < 130

92-3255-Hi Whole < 134 < 142 < 138

92-03251-HlB Lower 1/2 < 121 133 127

92-03253-HlB Lower 1/2 < 116 < 121 < 119

92-03250-HIT Upper 1/2 < 112 < 119 < 116

92-03252-HIT Upper 1/2 121 127 124

92-10669-Hi Core 27 composite Whole 132 139 133

92-10670-HI Whole 126 133 130

92-10669-HlB Lower 1/2 125 129 127

92-10670-HiB Lower 1/2 132 130 131

92-10669-HIT Upper 1/2 130 119 125

92-10670-HIT Upper 1/2 130 132 131

Solids: .ter igest .gg ../. . ...

92-3254-Cl Core 26 composite Whole < 14.9 --- < 14.9

92-3254-Cl Whole < 2.98 < 3.14 < 3.06

92-3255-Cl Whole < 2.96 < 3.05 < 3.02

92-10669-Cl Core 27 composite Whole < 3.02 < 3.03 < 3.03

92-10669-Cl Whole < 6.04 < 6.06 < 6.05

92-10670-Cl Whole < 5.81 < 5.89 < 5.85

92-10670-Cl Whole < 2.91 < 2.95 < 2.93
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Table B2-38. Tank 241-B-201 Analytical Results: Nickel (ICP).

Samnpie Sample Sample
Number J Location Portion Resilt Duiplicate.Ma

Solids: acd diget p /.. ......pg .. /
92-03239-A 26: 3 Lower 1/2 466.3 431 448.65
92-03238-A Upper 1/2 483.7 535.3 509.5
92-03241-A 26: 7 Lower 1/2 278.7 281.5 280.1
92-03240-A Upper 1/2 279.4 223.4 251.4
91-07661-A4B 27: 3 Lower 1/2 562 588 575
91-07661-A4B Lower 1/2 558 595 576.5
91-07661-A4T Upper 1/2 586 602 594

91-07661-A4T Upper 1/2 594 606 600
91-07673-A4B 27: 6 Lower 1/2 403 386 394.5
91-07673-A4B Lower 1/2 409 399 404

91-07673-A4T Upper 1/2 388 373 380.5
91-07673-A4T Upper 1/2 387 377 382
92-03254-Al Core 26 composite Whole 576.6 430.9 503.75
92-03254-Al Whole 553.9 414.2 484.05
92-03255-Al Whole 440.7 434.3 437.5
92-03255-Al Whole 470.3 452.8 461.55
92-10670-Al Core 27 composite Whole 502 487 494.5

92-10669-Al Whole 480 441 460.5

Solids: fusioa digest ::: /gggg pg/g
92-3254-HI Core 26 composite Whole 562.1 623.5 592.8
92-3255-Hi Whole 760.1 584.4 672.25

Solids: water digest PgRg pgg pgg
92-3254-Cl Core 26 composite Whole < 14.9 --- < 14.9

92-3254-Cl Whole < 2.98 < 3.14 < 3.06

92-3255-Cl Whole < 2.96 < 3.05 < 3.02

92-10669-Cl Core 27 composite Whole 4 4 4

92-10669-Cl Whole < 6.04 < 6.06 < 6.05

92-10670-Cl Whole < 5.81 < 5.89 < 5.85

92-10670-Cl Whole 4 4 4
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Table B2-39. Tank 241-B-201 Analytical Results: Palladium (ICP). (2 sheets)

Sample .Sample r Samp
Number j LocatIon* P1 rn ...t .....ate M.......

Soflds: acdd dige-st pg/g pg/g. flg/
92-03239-A 26: 3 Lower 1/2 < 308 < 278 < 293
92-03238-A Upper 1/2 < 295 < 313 < 304
92-03241-A 26: 7 Lower 1/2 < 310 < 269 < 290
92-03240-A Upper 1/2 < 297 < 262 < 280
91-07661-A4B 27: 3 Lower 1/2 < 113 < 118 < 116
91-07661-A4B Lower 1/2 < 283 < 294 < 289
91-07661-A4T Upper 1/2 < 116 < 121 < 119
91-07661-A4T Upper 1/2 < 290 < 302 < 296
91-07673-A4B 27: 6 Lower 1/2 < 120 < 103 < 112

91-07673-A4B Lower 1/2 < 300 < 256 < 278
91-07673-A4T Upper 1/2 < 116 < 122 < 119

91-07673-A4T Upper 1/2 < 289 < 304 < 297
92-03254-Al Core 26 composite Whole < 152 < 152 < 152
92-03254-Al Whole < 30.5 < 30.5 < 30.5
92-03255-Al Whole < 151 < 139 < 145

92-03255-Al Whole < 30.1 < 27.9 < 29.0
92-10670-Al Core 27 composite Whole < 141 < 145 < 143

92-10669-Al Whole < 155 < 98.1 < 127

Solids: fusion digest . g/ tg/g ~ fg/g
92-3254-HI Core 26 composite Whole < 1,090 < 1,190 < 1,140

92-3254-HI Whole < 884 < 955 < 920
92-3255-Hi Whole < 668 < 708 < 688
92-3255-HI Whole < 674 < 622 < 648

92-03251-HIB Lower 1/2 < 606 < 575 < 591
92-03253-HiB Lower 1/2 < 580 < 607 < 594

92-03250-HIT Upper 1/2 < 561 < 596 < 579

92-03252-HiT Upper 1/2 < 606 < 635 < 621

92-10669-H1 Core 27 composite Whole < 661 < 669 < 665

92-10670-Hi Whole < 632 < 666 < 649

92-10669-HlB Lower 1/2 < 626 < 644 < 635

92-10670-HIB Lower 1/2 < 659 < 651 < 655

92-10669-HIT Upper 1/2 < 651 < 596 < 624

92-10670-HiT Upper 1/2 < 650 < 660 < 655
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Table B2-39. Tank 241-B-201 Analytical Results: Palladium (ICP). (2 sheets)

Sample...... .
Nwnber LocationPrtn Rsut Dpcae Ma

S$oflds: water detp/ ggp/
92-3254-Cl Core 26 composite Whole < 74.4 --- < 74.4

92-3254-C I Whole < 14.9 < 15.7 < 15.3

92-3255-Cl Whole < 14.8 < 15.3 < 15.1

92-30669-C Core 27 composite Whole < 15.1 < 15.2 < 15.2

92-10669-Cl Whole < 30.2 < 30.3 < 30.3

92-10670-Cl Whole < 14.5 < 14.7 < 14.6

92-10670-Cl Whole < 29.1 < 29.5 < 29.3

Table B2-40. Tank 241-B-201 Analytical Results: Phosphorus (ICP). (2 sheets)

Sample 0amhe ImpW

92-03239-A 26: 3 Lower 1/2 4,679.1 4,347.3 4,513.2

92-03238-A Upper 1/2 4,616.9 5,087.7 4,852.3

92-03241-A 26: 7 Lower 1/2 4,552.9 4,410.6 4,481.75

92-03240-A Upper 1/2 4,294.2 3,490.4 3,892.3

91-07661-A4B 27: 3 Lower 1/2 5,554 5,834 5,694

91-07661-A4B Lower 1/2 5,558 5,933 5,745.5

91-07661-A4T Upper 1/2 5,837 6,035 5,936

91-07661-A4T Upper 1/2 5,878 6,025 5,951.5

91-07673-A4B 27: 6 Lower 1/2 4,023 3,885 3,954

91-07673-A4B Lower 1/2 4,044 3,964 4,004

91-07673-A4T Upper 1/2 3,915 3,869 3,892

91-07673-A4T Upper 1/2 3,860 3,822 3,841

92-03254-Al Core 26 composite Whole 8,008.5 7,016 7,512.25

92-03254-Al Whole 8,138.5 7,200.9 7,669.7

92-03255-Al Whole 6,303.6 6,279 6,291.3

92-03255-Al Whole 6,484.5 6,347.8 6,416.15

92-10670-Al Core 27 composite Whole 4,793 4,612 4,702.5

92-10669-Al Whole 4,782 4,363 4,572.5
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Table B2-40. Tank 241-B-201 Analytical Results: Phosphorus (ICP). (2 sheets)

.Sample amc Sample
Nmber Location......Portion Rsu

.o fus.iii: gest W/ g/ ... / ..

92-3254-HI Core 26 composite Whole 5,189.5 5,440 5,314.75

92-3254-HI Whole 6,504.1 7,022.9 6,763.5

92-3255-Hi Whole 5,584.3 5,734.7 5,659.5

92-3255-Hi Whole 1,733.9 1,179 1,456.45

92-03251-HIB Lower 1/2 7,170 7,216 7,193

92-03253-HIB Lower 1/2 6,574 5,753 6,163.5

92-03250-HIT Upper 1/2 6,615 7,080 6,847.5

92-03252-HIT Upper 1/2 5,846 5,776 5,811

92-10669-Hi Core 27 composite Whole 4,693 4,944 4,818.5

92-10670-Hi Whole 4,491 4,663 4,577

92-10669-HIB Lower 1/2 4,518 4,701 4,609.5

92-10670-HlB Lower 1/2 4,493 4,822 4,657.5

92-10669-HiT Upper 1/2 4,317 5,305 4,811

92-10670-HlT Upper 1/2 4,405 4,751 4,578

-Solids water dIgest.g/g. .g/g tgfg
92-3254-Cl Core 26 composite Whole 302.2 --- 302.2

92-3254-Cl Whole 303.7 356.8 330.25

92-3255-Cl Whole 320.2 411.2 365.7

92-10669-Cl Core 27 composite Whole 501 477 489

92-10669-Cl Whole 508 497 502.5

92-10670-Cl Whole 460 472 466

92-10670-Cl Whole 473 488 480.5
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Table B2-41. Tank 241-B-201 Analytical Results: Potassium (ICP).

Sap I Sampk e Sample
Nlube Locationi Ptrtion Result Duplicat Mean__

Solids:acid dget pg/g pg/g ig/g
92-03239-A 26: 3 Lower 1/2 3,393 2,491 2,942

92-03238-A Upper 1/2 2,878 3,514 3,196
92-03241-A 26: 7 Upper 1/2 < 2,070 < 1,790 < 1,930

92-03240-A Upper 1/2 3,541 2,084 2,812.5

91-07661-A4B 27: 3 Lower 1/2 3,223 3,241 3,232

91-07661-A4B Lower 1/2 3,592 3,742 3,667

91-07661-A4T Upper 1/2 3,092 3,386 3,239

91-07661-A4T Upper 1/2 3,752 3,838 3,795

91-07673-A4B 27: 6 Lower 1/2 2,898 3,227 3,062.5

91-07673-A4B Lower 1/2 2,182 2,456 2,319

91-07673-A4T Upper 1/2 2,172 < 2,030 2,100

91-07673-A4T Upper 1/2 2,477 2,769 2,623

92-03254-Al Core 26 composite Whole 6,984.9 7,053.6 7,019.25

92-03254-Al Whole 7,102.7 7,365.4 7,234.05

92-03255-Al Whole 5,803.3 5,795.1 5,799.2

92-03255-Al Whole 6,060.5 6,423.9 6,242.2

92-10670-A1 Core 27 composite Whole 5,293 4,525 4,909

92-10669-Al Whole 5,224 4,621 4,922.5

Solids: fusion digest ___g/g______ __g/g _g/

92-3254-HI Core 26 composite Whole 15,255 16,197 15,726

92-3255-Hi Whole 12,321 14,845 13,583

Solids: water diget.g/g pg/g. .pg/g

92-3254-Cl Core 26 composite Whole 4,459.8 --- 4,459.8

92-3254-Cl Whole 4,730.2 4,986.5 4,858.35

92-3255-Cl Whole 5,027.6 5,614.9 5,321.25

92-10669-Cl Core 27 composite Whole 4,503 4,211 4,357

92-10669-Cl Whole 4,616 4,360 4,488

92-10670-Cl Whole 4,089 4,159 4,124

92-10670-Cl Whole 4,187 4,211 4,199
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Table B2-42. Tank 241-B-201 Analytical Results: Rhodium (ICP). (2 sheets)

Sample Sample Sampe ...
Nuber Location jPortion Resuit Duplicate Mean

Solids: acid digest pg/g pg/g
92-03239-A 26: 3 Lower 1/2 < 205 < 185 < 195
92-03238-A Upper 1/2 < 196 < 209 < 203
92-03241-A 26: 7 Lower 1/2 < 207 < 179 < 193
92-03240-A Upper 1/2 < 198 < 175 < 187
91-07661-A4B 27: 3 Lower 1/2 < 75.5 < 78.5 < 77.0
91-07661-A4B Lower 1/2 < 189 < 196 < 193
91-07661-A4T Upper 1/2 < 77.4 < 80.7 < 79.1
91-07661-A4T Upper 1/2 < 194 < 202 < 198
91-07673-A4B 27: 6 Lower 1/2 < 80.0 < 68.4 < 74.2
91-07673-A4B Lower 1/2 < 200 < 171 < 186
91-07673-A4T Upper 1/2 < 77.1 < 81.2 < 79.2
91-07673-A4T Upper 1/2 < 193 < 203 < 198
92-03254-Al Core 26 composite Whole < 20.3 < 20.3 < 20.3
92-03254-Al Whole < 102 < 102 < 102
92-03255-Al Whole < 20.1 < 18.6 < 19.4
92-03255-Al Whole < 100 < 92.9 < 96.5
92-10670-Al Core 27 composite Whole < 94.2 < 96.5 < 95.4
92-10669-Al Whole < 103 < 65.4 < 84.2

Solids: fusion digest p g/gp/gg/
92-3254-Hi Core 26 composite Whole < 728 < 791 < 760
92-3254-HI Whole < 589 < 637 < 613
92-3255-Hi Whole < 445 < 472 < 459
92-3255-Hi Whole < 449 < 415 < 432
92-03251-HlB Lower 1/2 < 404 < 383 < 394
92-03253-HlB Lower 1/2 < 387 < 405 < 396
92-03250-HIT Upper 1/2 < 374 < 398 < 386
92-03252-HIT Upper 1/2 < 404 < 423 < 414

92-10669-H1I Core 27 composite Whole < 441 < 446 < 444
92-10670-Hi Whole < 421 < 444 < 433
92-10669-HIB Lower 1/2 < 418 < 429 < 424
92-10670-HIB Lower 1/2 < 440 < 434 < 437
92-10669-HiT Upper 1/2 < 434 < 397 < 416

92-10670-HiT Upper 1/2 < 434 < 440 < 437
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Table B2-42. Tank 241-B-201 Analytical Results: Rhodium (ICP). (2 sheets)

Samp1e Sample Sample
Number Location Portion.Result Tpllcata M

SoIds:cater dgest /
92-3254-Cl Core 26 composite Whole < 49.6 --- < 49.6

92-3254-Cl Whole < 9.92 < 10.5 < 10.2

92-3255-Cl Whole < 9.88 < 10.2 < 10.0

92-10669-Cl Core 27 composite Whole < 10.1 < 10.1 < 10.1

92-10669-Cl Whole < 20.1 < 20.2 < 20.2

92-10670-Cl Whole < 9.69 < 9.82 < 9.76

92-10670-Cl Whole < 19.4 < 19.6 < 19.5

Table B2-43. Tank 241-B-201 Analytical Results: Ruthenium (ICP). (2 sheets)

Sample Sam.pe .Sample
Number Location Portion Result Duplicate Meat

Solids: aRod dIg-st :g:g pgIg pg/g

92-03239-A 26: 3 Lower 1/2 < 103 < 92.7 < 97.9

92-03238-A Upper 1/2 < 98.2 < 104 < 101

92-03241-A 26: 7 Lower 1/2 < 103 < 89.6 < 96.3

92-03240-A Upper 1/2 < 98.9 < 87.3 < 93.1

91-07661-A4B 27: 3 Lower 1/2 < 37.7 < 39.3 < 38.5

91-07661-A4B Lower 1/2 < 94.4 < 98.2 < 96.3

91-07661-A4T Upper 1/2 < 38.7 < 40.3 < 39.5

91-07661-A4T Upper 1/2 < 96.8 < 101 < 98.9

91-07673-A4B 27: 6 Lower 1/2 < 40.0 < 34.2 < 37.1

91-07673-A4B Lower 1/2 < 100 < 85.4 < 92.7

91-07673-A4T Upper 1/2 < 38.6 < 40.6 < 39.6

91-07673-A4T Upper 1/2 < 96.4 < 101 < 98.7

92-03254-Al Core 26 composite Whole < 10.2 < 10.2 < 10.2

92-03254-Al Whole < 50.8 < 50.8 < 50.8

92-03255-Al Whole < 10.0 < 9.29 < 9.65

92-03255-Al Whole < 50.2 < 46.4 < 48.3

92-10670-Al Core 27 composite Whole < 47.1 < 48.3 < 47.7

92-10669-Al Whole < 51.6 < 32.7 < 42.2
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Table B2-43. Tank 241-B-201 Analytical Results: Ruthenium (ICP). (2 sheets)

$amiple Sample Samnpe
N4umbet. Location Portkrn.Result Duplicate Mean

lids:uiondgest ./ .
92-3254-Hi Core 26 composite Whole < 364 < 396 < 380
92-3254-Hi Whole < 295 < 318 < 307
92-3255-Hi Whole < 223 < 236 < 230
92-3255-Hi Whole < 225 < 207 < 216
92-03251-HlB Lower 1/2 < 202 < 192 < 197
92-03253-HlB Lower 1/2 < 193 < 202 < 198
92-03250-HIT Upper 1/2 < 187 < 199 < 193
92-03252-HIT Upper 1/2 < 202 < 212 < 207
92-10669-HI Core 27 composite Whole < 220 < 223 < 222
92-10670-HI Whole < 211 < 222 < 217
92-10669-HIB Lower 1/2 < 209 < 215 < 212

92-10670-HIB Lower 1/2 < 220 < 217 < 219
92-10669-HIT Upper 1/2 < 217 < 199 < 208
92-10670-HIT Upper 1/2 < 217 < 220 < 219
Solids: waterdigest.. . .. . ./......g
92-3254-Cl Core 26 composite Whole < 24.8 --- < 24.8
92-3254-Cl Whole < 4.96 < 5.23 < 5.10
92-3255-Cl Whole < 4.94 < 5.09 < 5.02
92-10669-Cl Core 27 composite Whole < 5.04 < 5.06 < 5.05
92-10669-Cl Whole < 10.1 < 10.1 < 10.1
92-10670-Cl Whole < 4.85 < 4.91 < 4.88
92-10670-Cl Whole < 9.69 < 9.82 < 9.76
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Table B2-44. Tank 241-B-201 Analytical Results: Selenium (ICP). (2 sheets)

Sample Sample ISample.
N4umtibet Location Portion Resnit Duplicate Mean

Solids: acd dig-st gg......../. .g.
92-03239-A 26: 3 Lower 1/2 < 154 < 139 < 147
92-03238-A Upper 1/2 < 147 < 157 < 152
92-03241-A 26: 7 Lower 1/2 < 155 < 134 < 145
92-03240-A Upper 1/2 < 148 < 131 < 140
91-07661-A4B 27: 3 Lower 1/2 < 56.6 < 58.9 < 57.8
91-07661-A4B Lower 1/2 < 142 < 147 < 145
91-07661-A4T Upper 1/2 < 58.1 < 60.5 < 59.3
91-07661-A4T Upper 1/2 < 145 < 151 < 148
91-07673-A4B 27: 6 Lower 1/2 < 60.0 < 51.3 < 55.7
91-07673-A4B Lower 1/2 < 150 < 128 < 139
91-07673-A4T Upper 1/2 < 57.8 < 60.9 < 59.4
91-07673-A4T Upper 1/2 < 145 < 152 < 149
92-03254-Al Core 26 composite Whole < 76.2 < 76.2 < 76.2
92-03254-Al Whole 60.3 40.5 50.4
92-03255-Al Whole 46.4 49.1 47.75
92-03255-Al Whole < 75.4 < 69.7 < 72.6
92-10670-Al Core 27 composite Whole < 70.6 < 72.4 < 71.5
92-10669-Al Whole < 77.4 < 49.0 < 63.2

Solids: fusion digest .g/g ./g
92-3254-H1 Core 26 composite Whole < 546 < 593 < 570
92-3254-Hi Whole < 442 < 478 < 460
92-3255-H1 Whole < 334 < 354 < 344
92-3255-Hi Whole < 337 < 311 < 324

92-03251-HlB Lower 1/2 < 303 < 288 < 296
92-03253-HlB Lower 1/2 < 290 < 303 < 297
92-03250-HiT Upper 1/2 < 280 < 298 < 289
92-03252-HIT Upper 1/2 < 303 < 317 < 310
92-10669-Hi Core 27 composite Whole < 331 < 335 < 333
92-10670-Hi Whole < 316 < 333 < 325
92-10669-HIB Lower 1/2 < 313 < 322 < 318
92-10670-HiB Lower 1/2 < 330 < 326 < 328
92-10669-HiT Upper 1/2 < 326 < 298 < 312
92-10670-HIT Upper 1/2 < 325 < 330 < 328
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Table B2-44. Tank 241-B-201 Analytical Results: Selenium (ICP). (2 sheets)

Sample Sample Sample
Number Location jPortion.Resolt Duplicate Mea

Sollds: iwater digest ng' s/ s/
92-3254-Cl Core 26 composite Whole < 7.44 < 7.84 < 7.64

92-3254-Cl Whole < 37.2 --- < 37.2

92-3255-Cl Whole < 7.41 < 7.64 < 7.53

92-10669-Cl Core 27 composite Whole < 7.55 < 7.58 < 7.57

92-10669-Cl Whole < 15.1 < 15.2 < 15.2

92-10670-Cl Whole < 7.27 < 7.37 < 7.32

92-10670-Cl Whole < 14.5 < 14.7 < 14.6

Table B2-45. Tank 241-B-201 Analytical Results: Silicon (ICP). (2 sheets)

Sample Sample Sample
Number Loc.a.ion Prin Rsl Dpiae Ma

solkdw 'acid dig est ________ /i Kgi

92-03239-A 26: 3 Lower 1/2 2,392.9 2,566.5 2,479.7

92-03238-A Upper 1/2 2,137.5 2,611.7 2,374.6

92-03241-A 26: 7 Lower 1/2 1,884 1,943.5 1,913.75

92-03240-A Upper 1/2 1,091.9 1,373.1 1,232.5

91-07661-A4B 27: 3 Lower 1/2 13,867 15,077 14,472

91-07661-A4B Lower 1/2 14,122 15,179 14,650.5

91-07661-A4T Upper 1/2 13,994 14,640 14,317

91-07661-A4T Upper 1/2 14,553 14,902 14,727.5

91-07673-A4B 27: 6 Lower 1/2 1,825 1,724 1,774.5

91-07673-A4B Lower 1/2 1,819 1,767 1,793

91-07673-A4T Upper 1/2 1,628 1,733 1,680.5

91-07673-A4T Upper 1/2 1,637 1,758 1,697.5

92-03254-Al Core 26 composite Whole 3,094.3 3,223.6 3,158.95

92-03254-Al Whole 2,977.6 3,111.9 3,044.75

92-03255-Al Whole 2,710.7 2,721.5 2,716.1

92-03255-Al Whole 2,796.1 2,733.6 2,764.85

92-10670-Al Core 27 composite Whole 2,066 1,833 1,949.5

92-10669-Al Whole 1,733 1,972 1,852.5
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Table B2-45. Tank 241-B-201 Analytical Results: Silicon (ICP). (2 sheets)

Sample .Sample Sample
Number j Location Partion Resu.It Duplicate Mean
ids: usion dgest pg/g ... g/g. .. g/g

92-3254-Hi Core 26 composite Whole 55,255.6 59,723.4 57,489.5

92-3254-Hi Whole 61,229.6 60,152.5 60,691.1
92-3255-Hi Whole 37,889.2 39,666 38,777.6
92-3255-Hi Whole 44,881.2 47,720 46,300.6

92-03251-HIB Lower 1/2 38,728 33,977 36,352.5

92-03253-HlB Lower 1/2 29,364 25,097 27,230.5

92-03250-HIT Upper 1/2 29,634 30,620 30,127

92-03252-HIT Upper 1/2 23,613 23,394 23,503.5

92-10669-Hi Core 27 composite Whole 6,949 7,728 7,338.5

92-10670-Hi Whole 7,314 7,672 7,493

92-10669-HlB Lower 1/2 5,962 7,522 6,742

92-10670-HiB Lower 1/2 6,066 6,615 6,340.5

92-10669-HlT Upper 1/2 5,655 7,078 6,366.5

92-10670-HiT Upper 1/2 5,723 6,640 6,181.5

Solids: water digest..g/a pgg .g/g

92-3254-Cl Core 26 composite Whole 276.5 --- 276.5

92-3254-Cl Whole 289 397.9 343.45

92-3255-Cl Whole 453.8 702.6 578.2

92-10669-Cl Core 27 composite Whole 874 824 849

92-10669-Cl Whole 878 810 844

92-10670-Cl Whole 740 822 781

92-10670-C1 Whole 727 808 767.5
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Table B2-46. Tank 241-B-201 Analytical Results: Silver (ICP). (2 sheets)

S pe Sample Sample
Number___ Location IPortion Resal ulct Mea

SolIs: add dig-st gg .... pg/ pg/g
92-03239-A 26: 3 Lower '/2 < 20.5 < 18.5 < 19.5
92-03238-A Upper 1/2 < 19.6 < 20.9 < 20.3
92-03241-A 26: 7 Lower 1/2 < 20.7 < 17.9 < 19.3
92-03240-A Upper 1/2 < 19.8 < 17.5 < 18.7
91-07661-A4B 27: 3 Lower 1/2 < 7.55 < 7.85 < 7.70
91-07661-A4B Lower 1/2 < 18.9 < 19.6 < 19.3
91-07661-A4T Upper 1/2 < 7.74 < 8.07 < 7.91
91-07661-A4T Upper 1/2 < 19.4 < 20.2 < 19.8
91-07673-A4B 27: 6 Lower 1/2 9.00 9.00 9.00
91-07673-A4B Lower 1/2 < 20.0 < 17.1 < 18.6
91-07673-A4T Upper 1/2 < 19.3 < 20.3 < 19.8
91-07673-A4T Upper 1/2 8.00 8.00 8.00
92-03254-Al Core 26 composite Whole 15.4 15.8 15.6
92-03254-Al Whole 16.3 16.6 16.45
92-03255-Al Whole 12.6 12.4 12.5
92-03255-Al Whole 13.9 14.6 14.25
92-10670-Al Core 27 composite Whole < 9.42 < 9.65 < 9.54
92-10669-Al Whole < 10.3 < 6.54 < 8.42

Solids: fuslan digest psg/g ;g/g pg/g___

92-3254-HI Core 26 composite Whole < 72.8 < 79.1 < 76.0
92-3254-Hi Whole < 58.9 < 63.7 < 61.3
92-3255-Hi Whole 45.4 51.4 48.4
92-3255-HI Whole 48.1 42.3 45.2

92-03251-HiB Lower 1/2 < 40.4 < 38.3 < 39.4
92-03253-HlB Lower 1/2 < 38.7 < 40.5 < 39.6
92-03250-HIT Upper 1/2 < 37.4 < 39.8 < 38.6
92-03252-HIT Upper 1/2 < 40.4 < 42.3 < 41.4

92-10669-H1 Core 27 composite Whole < 44.1 < 44.6 < 44.4

92-10670-Hi Whole < 42.1 < 44.4 < 43.3

92-10669-HIB Lower 1/2 < 41.8 < 42.9 < 42.4

92-10670-HIB Lower 1/2 < 44.0 < 43.4 < 43.7

92-10669-HiT Upper 1/2 < 43.4 < 39.7 < 41.6

92-10670-HIT Upper 1/2 < 43.4 < 44.0 < 43.7
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Table B2-46. Tank 241-B-201 Analytical Results: Silver (ICP). (2 sheets)

Sample Sample Sample...............
Number Location jPortion Result DNplicate. 'Me

So#is:water Igest . g/g....ig/......g/g
92-3254-Cl Core 26 composite Whole < 9.92 < 10.5 < 10.2
92-3254-C1 Whole < 49.6 --- < 49.6
92-3255-Cl Whole < 9.88 < 10.2 < 10.0
92-10669-Cl Core 27 composite Whole < 10.1 < 10.1 < 10.1
92-10669-Cl Whole < 20.1 < 20.2 < 20.2

92-10670-Cl Whole < 9.69 < 9.82 < 9.76
92-10670-Cl Whole < 19.4 < 19.6 < 19.5

Table B2-47. Tank 241-B-201 Analytical Results: Sodium (ICP). (2 sheets)

a . .. Sample ... p..

N mt~ t j.............Number Location Portion Result DUpliat6.tMeai

92-03239-A 26: 3 Lower 1/2 34,076.2 33,039.9 33,558.1

92-03238-A Upper 1/2 36,031.4 39,457.2 37,744.3

92-03241-A 26: 7 Lower 1/2 32,626.9 31,698.8 32,162.8

92-03240-A Upper 1/2 30,862 25,776.6 28,319.3
91-07661-A4B 27: 3 Lower 1/2 37,388 39,018 38,203

91-07661-A4B Lower 1/2 37,441 38,869 38,155
91-07661-A4T Upper 1/2 37,926 39,298 38,612

91-07661-A4T Upper 1/2 38,448 39,524 38,986

91-07673-A4B 27: 6 Lower 1/2 32,520 31,449 31,984.5

91-07673-A4B Lower 1/2 32,360 32,365 32,362.5

91-07673-A4T Upper 1/2 30,224 30,310 30,267

91-07673-A4T Upper 1/2 30,393 30,392 30,392.5

92-03254-Al Core 26 composite Whole 43,079.1 41,011.6 42,045.3

92-03254-Al Whole 45,130.5 42,849.9 43,990.2

92-03255-Al Whole 40,239.1 40,144.9 40,192

92-03255-Al Whole 38,219.6 38,510.1 38,364.8

92-10670-Al Core 27 composite Whole 36,937 33,806 35,371.5

92-10669-Al Whole 35,528 32,662 34,095
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Table B2-47. Tank 241-B-201 Analytical Results: Sodium (ICP). (2 sheets)

.Smp.. .Sample Sample
Number Location Portioa Resu It Duplicate Men 

Soflis: frslii.........ges_____ jg/g gzg/g *g/g

92-3254-H1 Core 26 composite Whole 64,039.7 68,510 66,274.9

92-3255-H1 Whole 53,776.6 56,724.6 55,250.6

92-03251-HIB Lower 1/2 42,228 40,453 41,340.5

92-03253-HiB Lower 1/2 43,153 36,762 39,957.5

92-03250-HIT Upper 1/2 41,843 43,726 42,784.5

92-03252-HiT Upper 1/2 35,369 35,161 35,265

92-10669-Hi Core 27 composite Whole 36,027 41,087 38,557

92-10670-Hi Whole 37,896 38,706 38,301

92-10669-HlB Lower 1/2 33,627 34,470 34,048.5

92-10670-HlB Lower 1/2 33,564 35,054 34,309

92-10669-HIT Upper 1/2 33,711 41,449 37,580

92-10670-HiT Upper 1/2 34,068 35,467 34,767.5

Solids: water digest: g/g g/g pg/g.
92-3254-Cl Core 26 composite Whole 30,130.3 --- 30,130.3

92-3254-Cl Whole 29,887.2 31,846 30,866.6

92-3255-Cl Whole 30,975.3 35,105.8 33,040.6

92-10669-Cl Core 27 composite Whole 31,528 30,392 30,960

92-10669-Cl Whole 31,780 30,362 31,071

92-10670-Cl Whole 29,087 29,337 29,212

92-10670-Cl Whole 28,980 29,131 29,055.5
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Table B2-48. Tank 241-B-201 Analytical Results: Strontium (ICP). (2 sheets)

Spe Sampe.... .Sa.ple
Number jon......Portion Resu.. Duplicate Me

$olIjds cd dige-st ____g_ /it iw/a pg/g
92-03239-A 26: 3 Lower 1/2 616 564.8 590.4

92-03238-A Upper 1/2 611.4 693.3 652.35

92-03241-A 26: 7 Lower 1/2 1,139 1,148.4 1,143.7

92-03240-A Upper 1/2 1,065.2 880.1 972.65

91-07661-A4B 27: 3 Lower 1/2 593 631 612

91-07661-A4B Lower 1/2 594 628 611

91-07661-A4T Upper 1/2 618 640 629

91-07661-A4T Upper 1/2 627 642 634.5

91-07673-A4B 27: 6 Lower 1/2 1,296 1,232 1,264

91-07673-A4B Lower 1/2 1,295 1,273 1,284

91-07673-A4T Upper 1/2 1,223 1,211 1,217

91-07673-A4T Upper 1/2 1,226 1,204 1,215

92-03254-Al Core 26 composite Whole 1,146.5 839.7 993.1

92-03254-Al Whole 1,124.8 827.5 976.15

92-03255-Al Whole 936.4 938.7 937.55

92-03255-Al Whole 960.4 941.9 951.15

92-10670-A1 Core 27 composite Whole 944 905 924.5

92-10669-Al Whole 897 808 852.5

Solids: fusion digest pglg :ggg pgg
92-3254-Hi Core 26 composite Whole 896.3 951.9 924.1

92-3254-H1 Whole 913.8 965.9 939.85

92-3255-Hi Whole 792 823.3 807.65

92-3255-Hi Whole 919.5 897.2 908.35

92-03251-HIB Lower 1/2 901 948 924.5

92-03253-HlB Lower 1/2 925 732 828.5

92-03250-HIT Upper 1/2 945 995 970

92-03252-HlT Upper 1/2 830 820 825

92-10669-HI Core 27 composite Whole 938 997 967.5

92-10670-Hi Whole 926 949 937.5

92-10669-HIB Lower 1/2 863 902 882.5

92-10670-HIB Lower 1/2 877 939 908

92-10669-HIT Upper 1/2 830 1,021 925.5

92-10670-HIT Upper 1/2 897 977 937
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Table B2-48. Tank 241-B-201 Analytical Results: Strontium (ICP). (2 sheets)

Sample Sample Sample
Nwmber Location j__Portion Result Duplicate Me

Solids: acdd digest ______ pg/g pg Ag/g
S .lids: water digest . ... g/. .g/g.

92-3254-Cl Core 26 composite Whole < 2.48 --- < 2.48

92-3254-Cl Whole 0.700 0.700 0.700

92-3255-Cl Whole 1.00 1.10 1.05

92-10669-Cl Core 27 composite Whole 1.00 1.00 1.00

92-10669-Cl Whole 1.00 1.00 1.00

92-10670-Cl Whole 1.00 1.00 1.00

92-10670-Cl Whole 1.00 1.00 1.00

Table B2-49. Tank 241-B-201 Analytical Results: Tellurium (ICP). (2 sheets)

Sam ple Sampie ................i........Sam.p.e
Number .L..ocaIon Porti Result Duplicate Mea

Solids: acid dige-st ug/g u/g pgg
92-03239-A 26: 3 Lower 1/2 < 205 < 185 < 195

92-03238-A Upper 1/2 < 196 < 209 < 203

92-03241-A 26: 7 Lower 1/2 < 207 < 179 < 193

92-03240-A Upper 1/2 < 198 < 175 < 187

91-07661-A4B 27: 3 Lower 1/2 < 75.5 < 78.5 < 77.0

91-07661-A4B Lower 1/2 < 189 < 196 < 193

91-07661-A4T Upper 1/2 < 77.4 < 80.7 < 79.1

91-07661-A4T Upper 1/2 < 194 < 202 < 198

91-07673-A4B 27: 6 Lower 1/2 < 80.0 < 68.4 < 74.2

91-07673-A4B Lower 1/2 < 200 < 171 < 186

91-07673-A4T Upper 1/2 < 77.1 < 81.2 < 79.2

91-07673-A4T Upper 1/2 < 193 < 203 < 198

92-03254-Al Core 26 composite Whole < 20.3 < 20.3 < 20.3

92-03254-Al Whole < 102 < 102 < 102

92-03255-Al Whole < 20.1 < 18.6 < 19.4

92-03255-Al Whole < 100 < 92.9 < 96.5

92-10670-Al Core 27 composite Whole < 94.2 < 96.5 < 95.4

92-10669-Al Whole < 103 < 65.4 < 84.2
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Table B2-49. Tank 241-B-201 Analytical Results: Tellurium (ICP). (2 sheets)

Samxple Sample Sample
Number j Locto tioo Result Dtzpllcate Meant

$oflds: fusiom digest p____ g/g pg/g pg/g__

92-3254-Hi Core 26 composite Whole < 728 < 791 < 760

92-3254-Hi Whole < 589 < 637 < 613

92-3255-Hi Whole < 445 < 472 < 459

92-3255-Hi Whole < 449 < 415 < 432

92-03251-HiB Lower 1/2 < 404 < 383 < 394

92-03253-HiB Lower 1/2 C 387 < 405 < 396

92-03250-HIT Upper 1/2 < 374 < 398 < 386

92-03252-HiT Upper 1/2 < 404 < 423 < 414

92-10669-Hi Core 27 composite Whole < 441 < 446 < 444

92-10670-Hi Whole < 421 < 444 < 433

92-i0669-HiB Lower 1/2 < 418 < 429 < 424

92-10670-HiB Lower 1/2 < 440 < 434 < 437

92-10669-HiT Upper 1/2 < 434 < 397 c 416

92-10670-HiT Upper 1/2 < 434 < 440 < 437

Solids: water digest Mg/s st/s... /
92-3254-Cl Core 26 composite Whole < 49.6 --- < 49.6

92-3254-Cl Whole < 9.92 < 10.5 < 10.2

92-3255-Cl Whole C 9.88 < 10.2 < 10.0

92-10669-Cl Core 27 composite Whole < 10.1 < 10.1 C 10.1

92-10669-Cl Whole < 20.1 < 20.2 C 20.2

92-10670-Cl Whole < 9.69 < 9.82 C 9.76

92-10670-Cl Whole < 19.4 < 19.6 C 19.5
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Table B2-50. Tank 241-B-201 Analytical Results: Thallium (ICP). (2 sheets)
Sample Sample 7Samp:

Nnmbier jLocatki n Pertioni Result Nuplicate, Mea
SolIds: acid d st pgs pg/gg
92-03239-A 26: 3 Lower 1/2 < 1,030 < 927 < 979
92-03238-A Upper 1/2 < 982 < 1,040 < 1,010
92-03241-A 26: 7 Lower 1/2 < 1,030 < 896 < 963
92-03240-A Upper 1/2 < 989 < 873 < 931
91-07661-A4B 27: 3 Lower 1/2 < 377 < 393 < 385
91-07661-A4B Lower 1/2 < 944 < 982 < 963
91-07661-A4T Upper 1/2 < 387 < 403 < 395
91-07661-A4T Upper 1/2 < 968 < 1,010 < 989
91-07673-A4B 27: 6 Lower 1/2 < 400 < 342 < 371
91-07673-A4B Lower 1/2 < 1,000 < 854 < 927
91-07673-A4T Upper 1/2 < 386 < 406 < 396
91-07673-A4T Upper 1/2 < 964 < 1,010 < 987
92-03254-Al Core 26 composite Whole < 102 < 102 < 102
92-03254-Al Whole < 508 < 508 < 508
92-03255-Al Whole < 100 < 92.9 < 96.5
92-03255-Al Whole < 502 < 464 < 483
92-10670-Al Core 27 composite Whole < 471 < 483 < 477
92-10669-Al Whole < 516 < 327 < 422
Solids: .us.I d ges ... .g/g:: g/g..
92-3254-Hi Core 26 composite Whole < 3,640 < 3,960 < 3,800
92-3254-Hi Whole < 2,950 < 3,180 < 3,070
92-3255-HI Whole < 2,230 < 2,360 < 2,300
92-3255-H1 Whole < 2,250 < 2,070 < 2,160
92-03251-HlB Lower 1/2 < 2,020 < 1,920 < 1,970
92-03253-HlB Lower 1/2 < 1,930 < 2,020 < 1,980
92-03250-HIT Upper 1/2 < 1,870 < 1,990 < 1,930
92-03252-HlT Upper 1/2 < 2,020 < 2,120 < 2,070
92-10669-H1 Core 27 composite Whole < 2,200 < 2,230 < 2,220
92-10670-Hi Whole < 2,110 < 2,220 < 2,170
92-10669-HIB Lower 1/2 < 2,090 < 2,150 < 2,120
92-10670-HIB Lower 1/2 < 2,200 < 2,170 < 2,190
92-10669-HiT Upper 1/2 < 2,170 < 1,990 < 2,080
92-10670-HiT Upper 1/2 < 2,170 < 2,200 < 2,190
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Table B2-50. Tank 241-B-201 Analytical Results: Thallium (ICP). (2 sheets)

Sample j Sample Sample
Number Location Portion Result Duplicate Men

$Ids:water digest pg/gp.... g/g. .g/g
92-3254-Cl Core 26 composite Whole < 248 --- < 248
92-3254-Cl Whole < 49.6 < 52.3 < 51.0
92-3255-Cl Whole < 49.4 < 50.9 < 50.2
92-10669-Cl Core 27 composite Whole < 50.4 < 50.6 < 50.5
92-10669-Cl Whole < 101 < 101 < 101
92-10670-Cl Whole < 48.5 < 49.1 < 48.8
92-10670-Cl Whole < 96.9 < 98.2 < 97.6

Table B2-51. Tank 241-B-201 Analytical Results: Thorium (ICP). (2 sheets)

Sa. le Sample Sample ......
$umnbert Location Portion Result Dpite.Mea

Solids: acW dIg st _ ___ s gig jg/g..g/g
92-03239-A 26: 3 Lower 1/2 < 1,640 < 1,480 < 1,560
92-03238-A Upper 1/2 < 1,570 < 1,670 < 1,620
92-03241-A 26: 7 Lower 1/2 < 1,650 < 1,430 < 1,540
92-03240-A Upper 1/2 < 1,580 < 1,400 < 1,490
91-07661-A4B 27: 3 Lower 1/2 < 604 < 628 < 616
91-07661-A4B Lower 1/2 < 1,510 < 1,570 < 1,540
91-07661-A4T Upper 1/2 < 619 < 645 < 632
91-07661-A4T Upper 1/2 < 1,550 < 1,610 < 1,580
91-07673-A4B 27: 6 Lower 1/2 < 640 < 547 < 594
91-07673-A4B Lower 1/2 < 1,600 < 1,370 < 1,490
91-07673-A4T Upper 1/2 < 617 < 649 < 633
91-07673-A4T Upper 1/2 < 1,540 < 1,620 < 1,580
92-03254-Al Core 26 composite Whole < 162 < 163 < 163
92-03254-Al Whole < 812 < 813 < 813
92-03255-Al Whole < 161 < 149 < 155
92-03255-Al Whole < 804 < 743 < 774
92-10670-Al Core 27 composite Whole < 753 C 772 < 763
92-10669-Al Whole < 826 < 523 < 675

B-86



HNF-SD-WM-ER-550 Rev. 1

Table B2-5 1. Tank 241-B-201 Analytical Results: Thorium (ICP). (2 sheets)

Sample Sample Sample
Number Location Portion Rtesult Th.picte Me

$SIlis:fuio 4lgest pg____ /g pg/g_ zfg/g
92-3254-Hi Core 26 composite Whole < 5,830 < 6,330 < 6,080
92-3254-Hi Whole < 4,710 < 5,090 < 4,900
92-3255-HI Whole < 3,560 < 3,770 < 3,670
92-3255-HI Whole < 3,590 < 3,320 < 3,460
92-03251-HIB Lower 1/2 < 3,230 < 3,070 < 3,150
92-03253-HIB Lower 1/2 < 3,090 < 3,240 < 3,170
92-03250-HIT Upper 1/2 < 2,990 < 3,180 < 3,090
92-03252-HiT Upper 1/2 < 3,230 < 3,380 < 3,310
92-10669-Hi Core 27 composite Whole < 3,530 < 3,570 < 3,550
92-10670-Hi Whole < 3,370 < 3,550 < 3,460
92-10669-HIB Lower 1/2 < 3,340 < 3,430 < 3,390

92-10670-HIB Lower 1/2 < 3,520 < 3,470 < 3,500
92-10669-HiT Upper 1/2 4,773 < 3,180 3,980
92-10670-HlT Upper 1/2 < 3,470 < 3,520 < 3,500
Solids: water digest ___g/g_ al p/g g/
92-3254-Cl Core 26 composite Whole < 79.4 < 83.6 < 81.5
92-3254-Cl Whole < 397 --- < 397
92-3255-Cl Whole < 79.0 < 81.4 < 80.2

92-10669-Cl Core 27 composite Whole < 80.6 < 80.9 < 80.8

92-10669-Cl Whole < 161 < 162 < 162

92-10670-Cl Whole < 77.5 < 78.6 < 78.1
92-10670-Cl Whole < 155 < 157 < 156
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Table B2-52. Tank 241-B-201 Analytical Results: Tin (ICP). (2 sheets)
Sample Sample Sample
Nmber....Location Portion Reut Dpiae M n

Solids: acdd dige-st pg/g pg/gg/

92-03239-A 26: 3 Lower < 1,640 < 1,480 < 1,560
92-03238-A Upper 1/2 < 1,570 < 1,670 < 1,620
92-03241-A 26: 7 Lower 1/2 < 1,650 < 1,430 < 1,540
92-03240-A Upper 1/2 < 1,580 < 1,400 < 1,490
91-07661-A4B 27: 3 Lower 1/2 < 604 < 628 < 616
91-07661-A4B Lower 1/2 < 1,510 < 1,570 < 1,540
91-07661-A4T Upper 1/2 < 619 < 645 < 632
91-07661-A4T Upper 1/2 < 1,550 < 1,610 < 1,580
91-07673-A4B 27: 6 Lower 1/2 < 640 < 547 < 594
91-07673-A4B Lower 1/2 < 1,600 < 1,370 < 1,490
91-07673-A4T Upper 1/2 < 617 < 649 < 633
91-07673-A4T Upper 1/2 < 1,540 < 1,620 < 1,580
92-03254-Al Core 26 composite Whole 175.7 < 163 < 169
92-03254-Al Whole < 812 < 813 < 813
92-03255-Al Whole < 161 < 155.4 < 158
92-03255-Al Whole < 804 < 743 < 774
92-10670-Al Core 27 composite Whole < 753 < 772 < 763
92-10669-Al Whole < 826 < 523 < 675
Solids: fusion digest $Wg/g..../g...../g
92-3254-Hi Core 26 composite Whole < 5,830 < 6,330 < 6,080
92-3254-HI Whole < 4,710 < 5,090 < 4,900
92-3255-Hi Whole < 3,560 < 3,770 < 3,670
92-3255-Hi Whole < 3,590 < 3,320 < 3,460
92-03251-HlB Lower 1/2 < 3,230 < 3,070 < 3,150
92-03253-HIB Lower 1/2 < 3,090 < 3,240 < 3,070
92-03250-HIT Upper 1/2 < 2,990 < 3,180 < 3,090
92-03252-HiT Upper 1/2 < 3,230 < 3,380 < 3,310
92-10669-H1 Core 27 composite Whole < 3,530 < 3,570 < 3,550
92-10670-Hi Whole < 3,370 < 3,550 < 3,460
92-10669-HlB Lower 1/2 < 3,340 < 3,430 < 3,390
92-10670-HlB Lower 1/2 < 3,520 < 3,470 < 3,500
92-10669-HIT Upper 1/2 < 3,470 < 3,180 < 3,330
92-10670-HlT Upper 1/2 < 3,470 < 3,520 < 3,500
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Table B2-52. Tank 241-B-201 Analytical Results: Tin (ICP). (2 sheets)
S*U1WC................______________............___S pe a peSample:....... .......

Lb t Portion Result pcate MeanNaniber,'~ ~ ... .. .... __ ..__ .. __ .. .. ..

Solids: water d"ges.g/g pg/g .. g/g

92-3254-Cl Core 26 composite Whole < 29.8 < 31.4 < 30.6

92-3254-Cl Whole < 149 --- < 149

92-3255-Cl Whole < 29.6 < 30.5 < 30.1

92-10669-Cl Core 27 composite Whole < 80.6 < 80.9 < 80.8

92-10669-Cl Whole < 161 < 162 < 162

92-10670-Cl Whole < 77.5 < 78.6 < 78.1

92-10670-Cl Whole < 155 < 157 < 156

Table B2-53. Tank 241-B-201 Analytical Results: Titanium (ICP). (2 sheets)

Sample Sample Sample
Number j__atonPrti _ Result DupIICa. Mea

Solids. acld digeast utg/g flit ,,,/g

92-03239-A 26: 3 Lwer 1/2 342.6 344.7 343.65

92-03238-A Upper 1/2 335 343.2 339.1

92-03241-A 26: 7 Lower 1/2 19.2 19.5 19.35

92-03240-A Upper 1/2 21.7 16.2 18.95

91-07661-A4B 27: 3 Lower 1/2 81 83 82

91-07661-A4B Lower 1/2 81 84 82.5

91-07661-A4T Upper 1/2 83 84 83.5

91-07661-A4T Upper 1/2 84 85 84.5

91-07673-A4B 27: 6 Lower 1/2 11 11 11

91-07673-A4B Lower 1/2 10 10 10

91-07673-A4T Upper 1/2 10 < 10.1 10.1

91-07673-A4T Upper 1/2 10 10 10

92-03254-A l Core 26 composite Whole 463.1 692.5 577.8

92-03254-Al Whole 477.3 717.7 597.5

92-03255-Al Whole 400.7 404.6 402.65

92-03255-Al Whole 419.1 413.8 416.45

92-10670-Al Core 27 composite Whole 72 67 69.5

92-10669-Al Whole 74 68 71
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Table B2-53. Tank 241-B-201 Analytical Results: Titanium (ICP). (2 sheets)

.Sample Sample Sample
Number ..... can Portion Result Duplica..Mesan

Soflds: frston digest __g/g g/ g pg/g
92-3254-HI Core 26 composite Whole 806.5 815 810.75

92-3254-HI Whole 961.9 851.4 906.65

92-3255-Hi Whole 667.9 785.4 726.65

92-3255-Hi Whole 792.5 783.4 787.95

92-03251-HlB Lower 1/2 1,100 1,087 1,093.5

92-03253-HlB Lower 1/2 892 869 880.5

92-03250-HIT Upper 1/2 925 971 948

92-03252-HiT Upper 1/2 741 727 734

92-10669-Hi Core 27 composite Whole 126 162 144

92-10670-Hi Whole 128 131 129.5

92-10669-HIB Lower 1/2 134 137 135.5

92-10670-HlB Lower 1/2 117 137 127

92-10669-HIT Upper 1/2 133 136 134.5

92-10670-HIT Upper 1/2 128 140 134

Solids: water digest .g/c... /1  
_ _/_

92-3254-C1 Core 26 composite Whole < 0.496 < 0.523 < 0.510

92-3254-Cl Whole < 2.48 --- < 2.48

92-3255-Cl Whole < 0.494 < 0.509 < 0.502

92-10669-Cl Core 27 composite Whole < 0.504 < 0.506 < 0.505

92-10669-Cl Whole < 1.01 < 1.01 < 1.01

92-10670-Ci Whole < 0.485 < 0.491 < 0.488

92-10670-Cl Whole < 0.969 < 0.982 < 0.976
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Table B2-54. Tank 241-B-201 Analytical Results: Tungsten (ICP). (2 sheets)
Sample Sampwe Samnple
Nw er . Loationf Portion Result Duplicate Mean

92-03239-A 26: 3 Lower 1/2 < 164 < 148 < 156
92-03238-A Upper 1/2 < 157 < 167 < 162
92-03241-A 26: 7 Lower 1/2 < 165 < 143 < 154
92-03240-A Upper 1/2 < 158 < 140 < 149
91-07661-A4B 27: 3 Lower 1/2 < 60.4 < 62.8 < 61.6
91-07661-A4B Lower 1/2 < 151 < 157 < 154
91-07661-A4T Upper 1/2 < 61.9 < 64.5 < 63.2
91-07661-A4T Upper 1/2 < 155 < 161 < 158
91-07673-A4B 27: 6 Lower 1/2 < 64.0 < 54.7 < 59.4
91-07673-A4B Lower 1/2 < 160 < 137 < 149
91-07673-A4T Upper 1/2 < 61.7 < 64.9 < 63.3
91-07673-A4T Upper 1/2 < 154 < 162 < 158
92-03254-Al Core 26 composite Whole 18 < 16.3 17.2
92-03254-Al Whole < 81.2 81.3 81.3
92-03255-Al Whole < 16.1 < 14.9 < 15.5
92-03255-Al Whole < 80.4 < 74.3 < 77.4
92-10670-Al Core 27 composite Whole < 75.3 < 77.2 < 76.3
92-10669-Al Whole < 82.6 < 52.3 < 67.5
Solids:_fusion digest...............g/g pgg. g/
92-3254-HI Core 26 composite Whole < 582 < 633 < 608
92-3254-HI Whole < 471 < 509 < 490
92-3255-HI Whole < 356 < 377 < 367
92-3255-HI Whole < 359 < 332 < 346
92-03251-HIB Lower 1/2 < 323 < 307 < 315
92-03253-HiB Lower 1/2 < 309 < 324 < 317
92-03250-HIT Upper 1/2 < 299 < 318 < 309
92-03252-HIT Upper 1/2 < 323 < 338 < 331
92-10669-Hl Core 27 composite Whole < 352 < 357 < 355
92-10670-HI Whole < 337 < 355 < 346
92-10669-HIB Lower 1/2 < 334 < 343 < 339
92-10670-HIB Lower 1/2 < 352 < 347 < 350
92-10669-HlT Upper 1/2 < 347 < 318 < 333
92-10670-HIT Upper 1/2 < 347 < 352 < 350
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Table B2-54. Tank 241-B-201 Analytical Results: Tungsten (ICP). (2 sheets)
Sample Sample Sample
Number .1 Lpcation Portion Reat Duplicate Mean

SolIds; water digest pg/g pg/g g/g
92-3254-Cl Core 26 composite Whole < 7.94 < 8.36 < 8.15
92-3254-Cl Whole < 39.7 --- < 39.7
92-3255-Cl Whole < 7.90 < 8.14 < 8.02
92-10669-C1 Core 27 composite Whole < 8.06 < 8.09 < 8.08
92-10669-Cl Whole < 16.1 < 16.2 < 16.2
92-10670-Cl Whole < 7.52 < 7.86 < 7.69
92-10670-Cl Whole < 15.5 < 15.7 < 15.6

Table B2-55. Tank 241-B-201 Analytical Results: Total Uranium (ICP). (2 sheets)

Sample Sample ISample
Number Location JPortiou Rasult flup1Ia. Mea

Stolids: acid dige-st pglgp/gg/
92-03239-A 26: 3 Lower 1/2 < 2,050 < 1,850 < 1,950
92-03238-A Upper 1/2 < 1,960 < 2,090 < 2,030
92-03241-A 26: 7 Lower 1/2 < 2,070 < 1,790 < 1,940
92-03240-A Upper 1/2 < 1,980 < 1,750 < 1,870

91-07661-A4B 27: 3 Lower 1/2 < 755 856 810
91-07661-A4B Lower 1/2 < 1,890 < 1,960 < 1,930
91-07661-A4T Upper 1/2 < 1,940 < 2,020 < 1,980
91-07661-A4T Upper 1/2 841 875 858
91-07673-A4B 27: 6 Lower 1/2 < 800 < 684 < 742

91-07673-A4B Lower 1/2 < 2,000 < 1,710 < 1,860

91-07673-A4T Upper 1/2 < 771 < 812 < 792
91-07673-A4T Upper 1/2 < 1,930 < 2,030 < 1,980
92-03254-Al Core 26 composite Whole 759 651.8 705.4

92-03254-Al Whole < 1,020 < 1,020 < 1,020

92-03255-Al Whole < 1,000 < 929 < 965

92-03255-Al Whole 474.2 534.8 504.5

92-10670-Al Core 27 composite Whole < 942 < 965 < 954

92-10669-Al Whole < 1,030 < 654 C 842
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Table B2-55. Tank 241-B-201 Analytical Results: Total Uranium (ICP). (2 sheets)

Sa p Sampie Sample
Number I Location Portion Result Duplicate M....

SoIds: fusIon d gest ______ pg/g g/g pg/g
92-3254-Hi Core 26 composite Whole < 7,280 < 7,910 < 7,600
92-3254-H1 Whole < 5,890 < 6,370 < 6,130
92-3255-Hi Whole < 4,450 < 4,720 < 4,590
92-3255-HI Whole < 4,490 < 4,150 < 4,320
92-03251-HIB Lower 1/2 < 4,040 < 3,830 < 3,940
92-03253-HIB Lower 1/2 < 3,870 < 4,050 < 3,960
92-03250-HIT Upper 1/2 < 3,740 < 3,980 < 3,860
92-03252-HiT Upper 1/2 < 4,040 < 4,230 < 4,140
92-10669-H1 Core 27 composite Whole < 4,410 < 4,460 < 4,440
92-10670-HI Whole < 4,210 < 4,440 < 4,330
92-10669-HlB Lower 1/2 < 4,180 < 4,290 < 4,240
92-10670-HiB Lower 1/2 < 4,400 < 4,340 < 4,370
92-10669-HiT Upper 1/2 < 4,340 < 3,970 < 4,160
92-10670-HIT Upper 1/2 < 4,340 < 4,400 < 4,370
Soids: water digest, pg/g
92-3254-Cl Core 26 composite Whole < 99.2 < 104.5 < 102
92-3254-Cl Whole < 496.1 --- < 496.1
92-3255-Cl Whole < 98.8 < 101.8 < 100
92-10669-Cl Core 27 composite Whole < 102 < 101 < 102
92-10669-Cl Whole < 201 < 202 < 202

92-10670-Cl Whole < 96.9 < 98.2 < 97.6
92-10670-Cl Whole < 194 < 196.4 < 195
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Table B2-56. Tank 241-B-201 Analytical Results: Vanadium (ICP). (2 sheets)

Sample Sample JSample
$oli ami digest pg/g p/g pg/

92-03239-A 26: 3 Lower 1/2 < 20.5 < 18.5 < 19.5
92-03238-A Upper 1/2 < 19.6 < 20.9 < 20.3
92-03241-A 26: 7 Lower 1/2 < 20.7 < 17.9 < 19.3
92-03240-A Upper 1/2 < 19.8 < 17.5 < 18.7
91-07661-A4B 27: 3 Lower 1/2 < 7.55 < 7.85 < 7.70
91-07661-A4B Lower 1/2 < 18.9 < 19.6 < 19.3
91-07661-A4T Upper 1/2 < 7.74 < 8.07 < 8.91
91-07661-A4T Upper 1/2 < 19.4 < 20.2 < 19.8
91-07673-A4B 27: 6 Lower 1/2 < 8.00 8 8
91-07673-A4B Lower 1/2 < 20.0 < 17.1 < 18.6
91-07673-A4T Upper 1/2 < 7.71 < 8.12 < 7.92
91-07673-A4T Upper 1/2 < 19.3 < 20.3 < 19.8
92-03254-Al Core 26 composite Whole 23 28.3 25.65
92-03254-Al Whole 22.4 27.8 25.1
92-03255-Al Whole 17.5 17.7 17.6
92-03255-Al Whole 18.6 20.1 19.35
92-10670-Al Core 27 composite Whole < 9.42 < 9.65 < 9.54
92-10669-Al Whole < 10.3 < 6.54 < 8.42

Solids: fusion digest pg/g

92-3254-HI Core 26 composite Whole < 72.8 < 79.1 < 76.0
92-3254-Hi Whole < 58.9 < 63.7 < 61.3
92-3255-Hi Whole < 44.5 < 47.2 < 45.9
92-3255-Hi Whole < 44.9 < 41.5 < 43.2
92-03251-HIB Lower 1/2 46 49 47.5
92-03253-HlB Lower 1/2 < 38.7 < 40.5 < 39.6
92-03250-HIT Upper 1/2 40 45 42.5
92-03252-HIT Upper 1/2 < 40.4 < 42.3 < 41.4
92-10669-HI Core 27 composite Whole < 44.1 < 44.6 < 44.4
92-10670-Hi Whole < 42.1 < 44.4 < 43.3
92-10669-HlB Lower 1/2 < 41.8 < 42.9 < 42.4
92-10670-HlB Lower 1/2 < 44.0 < 43.4 < 43.7
92-10669-HlT Upper 1/2 < 43.4 < 39.7 < 41.6
92-10670-H1T Upper 1/2 < 43.4 < 44.0 < 43.7
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Table B2-56. Tank 241-B-201 Analytical Results: Vanadium (ICP). (2 sheets)

.Sampe Sample Sample
Number Location Partiob esn.t Duxplicate.Me

Solids: water digest pzg/g~ pg/g ..g/g
92-3254-C1 Core 26 composite Whole < 0.992 < 1.05 < 1.02
92-3254-Cl Whole < 4.96 --- < 4.96

92-3255-Cl Whole < 0.988 < 1.02 < 1.00
92-10669-Cl Core 27 composite Whole < 1.01 < 1.01 < 1.01
92-10669-Cl Whole < 2.01 < 2.02 < 2.02

92-10670-Cl Whole < 0.969 < 0.982 < 0.976
92-10670-Cl Whole < 1.94 < 1.96 < 1.95

Table B2-57. Tank 241-B-201 Analytical Results: Yttrium (ICP). (2 sheets)

Sample Sample Sample
Number Location Portion Rst picate Meao

Solids: aId digest g g gg

92-03239-A 26: 3 Lower 1/2 < 20.5 < 18.5 < 19.5

92-03238-A Upper 1/2 < 19.6 < 20.9 < 20.3

92-03241-A 26: 7 Lower 1/2 < 20.7 < 17.9 < 19.3
92-03240-A Upper 1/2 < 19.8 < 17.5 < 18.7

91-07661-A4B 27: 3 Lower 1/2 < 7.55 < 7.85 < 7.70

91-07661-A4B Lower 1/2 < 18.9 < 19.6 < 19.3

91-07661-A4T Upper 1/2 < 7.74 < 8.07 < 8.91

91-07661-A4T Upper 1/2 < 19.4 < 20.2 < 19.8

91-07673-A4B 27: 6 Lower 1/2 < 8.00 < 6.84 < 7.42

91-07673-A4B Lower 1/2 < 20.0 < 17.1 < 18.6
91-07673-A4T Upper 1/2 < 7.71 < 8.12 < 7.92

91-07673-A4T Upper 1/2 < 19.3 < 20.3 < 19.8

92-03254-Al Core 26 composite Whole 3.9 4.7 4.3

92-03254-Al Whole < 10.2 < 10.2 < 10.2

92-03255-Al Whole < 10.5 < 9.29 < 9.90

92-03255-Al Whole 2.9 3.3 3.1
92-10670-Al Core 27 composite Whole < 9.42 < 9.65 < 9.54

92-10669-Al Whole < 10.3 < 6.54 < 8.42
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Table B2-57. Tank 241-B-201 Analytical Results: Yttrium (ICP). (2 sheets)

Sample j Sample fSample
Number Location Portion Result Duplicate Mean

Solids:sfuion d gestpg/g~ 45gugt tg/g
92-3254-Hi Core 26 composite Whole < 72.8 < 79.1 < 76.0
92-3254-Hi Whole < 58.9 < 63.7 < 61.3

92-3255-Hi Whole < 44.5 < 47.2 < 45.9

92-3255-Hi Whole < 44.9 < 41.5 < 43.2

92-03251-HiB Lower 1/2 < 40.4 < 38.3 < 39.4

92-03253-HiB Lower 1/2 < 38.7 < 40.5 < 39.6
92-03250-HIT Upper 1/2 < 37.4 < 39.8 < 38.6

92-03252-HiT Upper 1/2 < 40.4 < 42.3 < 41.4

92-10669-Hi Core 27 composite Whole < 44.1 C 44.6 C 44.4

92-10670-Hi Whole < 42.1 < 44.4 < 43.3
92-10669-HiB Lower 1/2 < 41.8 < 42.9 < 42.4

92-10670-HiB Lower 1/2 < 44.0 < 43.4 < 43.7

92-10669-HiT Upper 1/2 < 43.4 < 39.7 < 41.6

92-10670-HiT Upper 1/2 < 43.4 < 44.0 < 43.7

Solids: water digest jpg/g..:. g/g___ __g/g__

92-3254-Cl Core 26 composite Whole < 0.992 < 1.05 < 1.02

92-3254-Cl Whole < 4.96 --- < 4.96

92-3255-Cl Whole < 0.988 < 1.02 < 1.00

92-10669-Cl Core 27 composite Whole < 1.01 < 1.01 < 1.01

92-10669-Cl Whole < 2.01 < 2.02 < 2.02

92-10670-Cl Whole < 0.969 < 0.982 < 0.976

92-10670-Cl Whole < 1.94 < 1.96 < 1.95
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Table B2-58. Tank 241-B-201 Analytical Results: Zinc (ICP). (2 sheets)

Sample Sample Sample
Nuber j Location Portion.Resolt Duplicate Meaa

:89)14ds cdg -st~ __ _ jpgtg pg/g pg/g
92-03239-A 26: 3 Lower 1/2 68.6 60.8 64.7

92-03238-A Upper 1/2 66 70.6 68.3
92-03241-A 26: 7 Lower 1/2 < 41.4 < 37.8 < 39.6

92-03240-A Upper 1/2 < 39.5 < 34.9 < 37.2
91-07661-A4B 27: 3 Lower 1/2 50 53 51.5
91-07661-A4B Lower 1/2 54 53 53.5
91-07661-A4T Upper 1/2 58 56 57

91-07661-A4T Upper 1/2 52 53 52.5
91-07673-A4B 27: 6 Lower 1/2 21 29 25
91-07673-A4B Lower 1/2 < 40 < 34.2 < 37.1
91-07673-A4T Upper 1/2 < 38.6 < 40.6 < 39.6

91-07673-A4T Upper 1/2 23 21 22

92-03254-Al Core 26 composite Whole 188.6 175.8 182.2

92-03254-Al Whole 194.1 181.5 187.8
92-03255-Al Whole 186.2 268.6 227.4

92-03255-Al Whole 195.2 274.1 234.65

92-10670-Al Core 27 composite Whole 241 225 233

92-10669-Al Whole 254 211 232.5

Sdlids. fus.i.. d.gest. . . ./. ../ ./
92-3254-HI Core 26 composite Whole 529.4 595.8 562.6

92-3254-H1 Whole 500.2 893.9 697.05

92-3255-Hi Whole 419 468.9 443.95

92-3255-HI Whole 393.1 376.4 384.75

92-03251-HIB Lower 1/2 179 188 183.5

92-03253-HIB Lower 1/2 186 99 142.5

92-03250-HIT Upper 1/2 222 188 205

92-03252-HIT Upper 1/2 187 187 187

92-10669-H1 Core 27 composite Whole 267 229 248

92-10670-HI Whole 218 229 223.5

92-10669-HIB Lower 1/2 212 237 224.5

92-10670-HIB Lower 1/2 218 391 304.5

92-10669-HIT Upper 1/2 240 300 270

92-10670-HIT Upper 1/2 257 265 261
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Table B2-58. Tank 241-B-201 Analytical Results: Zinc (ICP). (2 sheets)

Sample.Sample Sample
Number Location Portion Result Duplicate Mean

Solids: water dijest I. g/g Jg/9 j'g/g
92-3254-Cl Core 26 composite Whole < 1.98 < 2.09 < 20.4

92-3254-Cl Whole < 9.92 --- < 9.92

92-3255-Cl Whole < 1.98 < 2.04 < 2.01

92-10669-Cl Core 27 composite Whole < 2.01 < 2.02 < 2.02

92-10669-Cl Whole < 4.03 < 4.04 < 4.04

92-10670-Cl Whole < 1.94 < 1.96 < 1.95

92-10670-Cl Whole < 3.88 < 3.93 < 3.91

Table B2-59. Tank 241-B-201 Analytical Results: Zirconium (ICP). (2 sheets)

Sample .- Sample Sample
Nmber.......Location Portion Result Duplicte.....

$olids: acid dige-st ugg gg pg/g
92-03239-A 26: 3 Lower 1/2 < 20.5 < 18.5 < 19.5

92-03238-A Upper 1/2 < 19.6 < 20.9 < 20.3

92-03241-A 26: 7 Lower 1/2 < 20.7 < 17.9 < 19.3

92-03240-A Upper 1/2 < 19.8 < 17.5 < 18.7

91-07661-A4B 27: 3 Lower 1/2 < 7.55 < 7.85 < 7.70

91-07661-A4B Lower 1/2 19 18 18.5

91-07661-A4T Upper 1/2 19 18 18.5

91-07661-A4T Upper 1/2 < 19.4 < 20.2 < 19.8

91-07673-A4B 27: 6 Lower 1/2 < 8.00 < 6.84 < 7.42

91-07673-A4B Lower 1/2 < 20.0 < 17.1 < 18.6

91-07673-A4T Upper 1/2 < 7.71 < 8.12 < 7.92

91-07673-A4T Upper 1/2 < 19.3 < 20.3 < 19.8

92-03254-Al Core 26 composite Whole 13 12.8 12.9

92-03254-Al Whole 14.5 14.4 14.45

92-03255-Al Whole 8.7 9.3 9

92-03255-Al Whole < 10.0 < 9.29 < 9.65

92-10670-Al Core 27 composite Whole < 9.42 < 9.65 < 9.54

92-10669-Al Whole < 10.3 < 6.54 < 8.42
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Table B2-59. Tank 241-B-201 Analytical Results: Zirconium (ICP). (2 sheets)

'rSampe ~ Sample .SamnpleK

NubrLocation Portikn Result Duplicate Mea

92-3254-H1 Core 26 composite Whole < 72.8 < 79.1 < 76.0
92-3254-HI Whole 62.4 77.7 70.05
92-3255-Hi Whole 56.2 52.3 54.25
92-3255-HI Whole < 44.9 < 41.5 < 43.2
92-03251-HlB Lower 1/2 44 51 47.5
92-03253-HlB Lower 1/2 < 38.7 < 40.5 < 39.6
92-03250-HIT Upper 1/2 39 43 41
92-03252-HIT Upper 1/2 < 40.4 < 42.3 < 41.4
92-10669-Hi Core 27 composite Whole < 44.1 < 44.6 < 44.4
92-10670-Hi Whole < 42.1 < 44.4 < 43.3
92-10669-HIB Lower 1/2 < 41.8 < 42.9 < 42.4
92-10670-HIB Lower 1/2 < 44.0 < 43.4 < 43.7
92-10669-HiT Upper 1/2 < 43.4 < 39.7 < 41.6
92-10670-HlT Upper 1/2 43.4 < 44.0 43.7

8014ds 6ater digest ././../

92-3254-Cl Core 26 composite Whole < 0.992 < 1.05 < 1.02
92-3254-Cl Whole < 4.96 --- < 4.96
92-3255-Cl Whole < 0.988 < 1.02 < 1.00
92-10669-Cl Core 27 composite Whole < 1.01 < 1.01 < 1.01
92-10669-Cl Whole < 2.01 < 2.02 < 2.02

92-10670-Cl Whole < 0.969 < 0.982 < 0.976
92-10670-Cl Whole < 1.94 < 1.96 < 1.95
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Table B2-60. Tank 241-B-201 Analytical Results: Hexavalent Chromium (Colorimetric).

Sample Sample Sample
Number LocationPr.....Result .. uplicte M

S01ids: water diet ______ ____ fl/s g

92-03255-Cl Core 26 composite Whole 780 920 850

92-03256-Cl Whole 710 770 740

92-10669-Cl Core 27 composite Whole 735 692 713.5

92-10670-Cl Whole 683 687 685

Table B2-61. Tank 241-B-201 Analytical Results: Total Uranium (Laser Fluorimetry).

ple -ampe Sample
Number Loca tIO Portion Result Duplicate Mean

Solids: fusion digest MW.£ a'/s ' g/

92-03254-Hi Core 26 composite Whole 0.0763 0.085 0.08065

92-03255-HI Whole 0.0652 0.0702 0.0677

92-10669-Hi Core 27 composite Whole 289 321 305

92-10670-Hl Whole 312 323 317.5

Table B2-62. Tank 241-B-201 Analytical Results: Chloride (IC).

$anple Sampie Sample
NumerLoatonPortion Result flupilcate Mean

Soflds: water.diget ag/s ______

92-03254-Cl Core 26 composite Whole 1,700 1,800 1,750

92-03255-Cl Whole 1,800 2,000 1,900

92-10669-Cl Core 27 composite Whole 1,600 1,500 1,550

92-10670-Cl Whole 1,500 1,500 1,500
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Table B2-63. Tank 241-B-201 Analytical Results: Cyanide (IC).

Sample...... .pe Sample
Number Location Portion Result.Dup1.cate Meaa

~Slid: 4water digest pg/ig _ _ ~ gg

92-03254-Cl Core 26 composite Whole 5 5 5

92-03255-Cl Whole 3.7 4.2 3.95

92-10669-Cl Core 27 composite Whole < 3 < 3 < 3

92-10670-Cl Whole < 2 < 2 < 2

Table B2-64. Tank 241-B-201 Analytical Results: Fluoride (IC).
..pe SamPle Sample......

Numbe.r,... ......f. . Location Portion. Resnit Duplicate Mea

Solds: water diges.1 qgg p g/g flg

92-03254-Cl Core 26 composite Whole 5,200 5,900 5,550

92-03255-Cl Whole 6,100 7,200 6,650

92-10669-Cl Core 27 composite Whole 6,300 5,900 6,100

92-10670-Cl Whole 5,600 5,800 5,700

Table B2-65. Tank 241-B-201 Analytical Results: Nitrate (IC).

IapeSapeSample

NumberLocation Result ..l.ICt0 Mean

$olIds: water digest ______ ,g/g ___/g __/ _

92-03254-Cl Core 26 composite Whole 47,000 50,000 48,500

92-03255-Cl Whole 51,000 59,000 55,000

92-10669-Cl Core 27 composite Whole 51,000 49,000 50,000

92-10670-Cl Whole 48,000 49,000 48,500
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Table B2-66. Tank 241-B-201 Analytical Results: Nitrite (IC).

Sample Sample Sample
Numer ocaionPortion Result~, flaplca Mea

Solis: water dIIges flitg/ p/
92-03254-Cl Core 26 composite Whole 900 1,000 950

92-03255-Cl Whole 1,000 1,100 1,050

92-10669-Cl Core 27 composite Whole 800 800 800

92-10670-Cl Whole 720 730 725

Table B2-67. Tank 241-B-201 Analytical Results: Phosphate (IC).

Samle ample Sample
..pl .. ....... .... . .Number Location Portion Result Duplicate.IM...

Solids: water digest pg/g pt/g ;g
92-03254-Cl Core 26 composite Whole 1,000 1,100 1,050

92-03255-Cl Whole 1,000 1,300 1,150

92-10669-Cl Core 27 composite Whole 1,400 1,400 1,400

92-10670-Cl Whole 1,360 1,420 1,390

Table B2-68. Tank 241-B-201 Analytical Results: Sulfate (IC).

Sample Sample Sample
mberLocato...... ortion Result )upc..t. .

Solids: water digest f/. ... ......
92-03254-Cl Core 26 composite Whole < 500 < 500 < 500

92-03255-Cl Whole < 500 < 500 < 500

92-10669-Cl Core 27 composite Whole 200 200 200

92-10670-C1 Whole 190 190 190
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Table B2-69. Tank 241-B-201 Analytical Results: Ammonia (Ion Selective Electrode).

.. .... Sample Sapie
Nubr oatsiao Portiou Result Duphicale M

SPoi iater digest .../ .. .g/ . sgg '
92-03254-Cl Core 26 composite Whole 27 18 22.5

92-03255-Cl Whole 7 9 8

92-10669-C1 Core 27 composite Whole 7 5.5 6.25

92-10670-Cl Whole < 5 < 5 < 5

Table B2-70. Tank 241-3-201 Analytical Results: Extractable Organic Halides.

Svuple Saziple.: : Sample
Nuwnber Locatilo. ::RsuIt 0'plIcatej Mi

Solids P_______________ 5 #g5 Wa/.
92-03254-Fl Core 26 composite Whole 150 110 130

92-03255-Fl Whole 150 110 130

92-10669-Fl Core 27 composite Whole < 10 < 10 < 10

92-10670-Fl Whole < 10 < 10 < 10

Table B2-71. Tank 241-B-201 Analytical Data for Nondetected Semivolatile Organics.
(2 sheets)

Highest ges....................

Result .. e..

1,2,4-Trichlorobenzene < 89 Benzo(b)fluoranthene < 89

1,2-Dichlorobenzene < 89 Benzo(ghi)perylene < 89

1,3-Dichlorobenzene < 89 Benzo(k)fluoranthene < 89

1,4-Dichlorobenzene < 89 Benzoid acid < 450

2,4,5-Trichlorophenol < 450 Benzyl alcohol < 89

2,4,6-Trichlorophenol < 89 Bis(2-chloroethoxy)methane < 89

2,4-Dichlorophenol < 89 Bis(2-chloroisopropyl) ether < 89

2,4-Dimethylphenol < 89 Bis(2-chloroethyl) ether < 89
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Table B2-71. Tank 241-B-201 Analytical Data for Nondetected Semivolatile Organics.
(2 sheets)

SResu.. Result
A2Nayt(sg/g Anatyto (g.../ )

2,4-Dinitrophenol < 450 Butylbenzylphthalate < 89

2,4-Dinitrotoluene < 89 Chrysene < 89

2,6-Dinitrotoluene < 89 Di-n-butylphthalate < 89

2-Chloronaphthalene < 89 Di-n-octylphthalate < 89

2-Chlorophenal < 89 Dibenz[a,h]anthracene < 89

2-Methylnaphthalene < 89 Dibenzofuran < 89

2-Methylphenol < 89 Diethylphthalate < 89

2-Nitroaniline < 450 Dimethylphthalate < 89

2-Nitrophenol < 89 Fluoranthene < 89

3,3-Dichlorobenzidine < 180 Fluorene < 89

3-Nitroaniline < 450 Hexachlorobenzene < 89

4,6-Dinitro-o-cresol < 450 Hexachlorobutadiene < 89

4-Bromophenylphenyl ether < 89 Hexachlorocyclopentadiene < 89

4-Chloro-3-methylphenol < 89 Hexachloroethane < 89

4-Chloroaniline < 89 Indeno(1,2,3-cd)pyrene < 89

4-Chlorophenylphenyl ether < 89 Isophorone < 89

4-Methylphenol < 89 N-Nitroso-di-n-dipropylamine < 89

4-Nitroaniline < 450 N-Nitrosodiohenylamine < 89

4-Nitrophenol < 450 Naphthalene < 89

Acenaphthene < 89 Nitrobezene < 89

Acenaphthylene < 89 Pentachlorophenol < 450

Anthracene < 89 Phenanthrene < 89

Benzo(a)anthrcene < 89 Phenol < 89

Benzo(a)pyrene < 89 Pyrene < 89
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Table 132-72. Tank 241-B-201 Analytical Results:
2,6-Bis(1,1-dimethylethyl)-4-methylphenol. (SVOA)

92-03254-El Core 26 composite Whole 130 40 85

92-03255-El Whole j84 j100 192

Table B2-73. Tank 241-B-201 Analytical Results: Bis(2-ethylhexyl) phthalate (SVOA).

Sample Sample Sample
Number Location PWriion Respit Ouplikate ,Meap

92-03254-El Core 26 composite Whole 8.5 9.7 9.1

92-03255-El Whole 11 11 11

92-10669-El Core 27 composite Whole < 18 < 2.7 < 10.35

92-10670-E1 Whole 1.8 1.8 1.8

Table B2-74. Tank 241-B-201 Analytical Results: Dodecane (SVOA).

Sample Sample Sample
Number tion Portion Result Duplicate Mea

Solids fg8988Ml
92-03254-El Core 26 composite Whole 290 180 235

92-03255-El Whole 320 350 335

92-10669-El Core 27 composite Whole 290 230 260

92-10670-El Whole 330 290 310
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Table B2-75. Tank 241-B-201 Analytical Results: Hexadecanoic Acid Ester (SVOA).

Sample Sapie Sample
Number Lation Portion Result Duplicate. Mean

,$Qlids' ug/g ij/ p/g

92-03255-El Core 26 composite Whole 34.6 --- 34.6

Table B2-76. Tank 241-B-201 Analytical Results: Pentadecane (SVOA).

M ample pie Sample
Nwmber LocatIon Prtion Result Duipilcat& sMean

SolIds Ag/g . ......

92-03254-El Core 26 composite Whole 52 44 48

92-03255-El Whole 60 68 64

92-10669-El Core 27 composite Whole 25 22 23.5

92-10670-El Whole 31 26 28.5

Table B2-77. Tank 241-B-201 Analytical Results:
Phosphoric acid, dioctadecylester. (SVOA)

Sample Samjple Sample
Number Location POrtion Resuit D.ph.cate M ...

Solids __ _ _ _ _ _ _ _ _ _ _ _ _ g/g Mg/g ____ ___

92-03254-El Core 26 composite Whole 48 48 48

92-03255-El 1JWhole 64 64 64
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Table B2-78. Tank 241-B-201 Analytical Results: Tetradecane (SVOA).

SapeSample Sample
INumber Soatpon WrroniRsll Duplicate Ma

92-03254-El Core 26 composite Whole 1,300 1,000 1,150

92-03255-El Whole 1,400 1,600 1,500

92-10669-El Core 27 composite Whole 720 650 685

92-10670-El Whole 840 740 790

Table B2-79. Tank 241-B-201 Analytical Results: Tridecane (SVOA).

.Sample Sample Sample
Number .Location ... Portion Result DuplIcate Mean

Solids Wi....n/. ....

92-03254-El Core 26 composite Whole 960 640 800

92-03255-El Whole 1,000 1,200 1,100

92-10669-El Core 27 composite Whole 920 790 855

92-10670-El Whole 1,000 920 960
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Table B2-80. Tank 241-B-201 Analytical Data for Nondetected Volatile Organics.

HighestHghs
Result Rsl

Anayte .(g/g) Anayte. (gg

1,1, 1-Trichloroethane < 3.8 Chlorobenzene < 3.8

1,1,2,2-Tetrachloroethane < 3.8 Chloroethane < 7.7

1,1,2-Trichloroethane < 3.8 Chloroform < 3.8

1,1-Dichloroethane < 3.8 Chloromethane < 7.7

1,1-Dichloroehene < 3.8 Dibromochloromethane < 3.8

1,2-Dichloroethane < 3.8 Ethylbenzene < 3.8

1,2-Dichloroethylene < 3.8 Hexone < 7.7

1,2-Dichloropropane < 3.8 Methylenechloride < 3.8

2-Hexanone < 7.7 Styrene < 3.8

2-butanone < 7.7 Tetrachloroethene < 3.8

Acetone < 7.7 Trichloroethene < 3.8

Benzene < 3.8 Vinyl acetate < 7.7

Bromodichloromethane < 3.8 Vinyl chloride < 7.7

Bromoform < 3.8 Xylenes (total) < 3.8

Bromomethane < 7.7 cis-1,3-Dichloropropene < 3.8

Carbon disulfide < 3.8 trans-1,3-Dichloropropene < 3.8

Carbon tetrachloride < 3.8

B-108



HNF-SD-WM-ER-550 Rev. 1

Table B2-81. Tank 241-B-201 Analytical Results:
1,1,2-Trichloro-1,2,2-trifluoroethane. (VOA).

SSample Sample
NumberLocation Portion Result Nplcae M...

holed 6E/ ---8 6 8
91-07350 26: 1 . . Whole 6 ---

Table B2-82. Tank 241-B-201 Analytical Results: Hexamethyl Disiloxane (VOA).

Sample Sample Samp
Number Location. PortionResult Duplicate Mn.

91-07350 26: 1 Whole --- 15 15

91-07358 26: 3 Whole 39 24 31.5

91-07374 26: 7 Whole 14 18 16

Table B2-83. Tank 241-B-201 Analytical Results: Methoxytrimethyl Silane (VOA).

Sample Sample
mpler Location Portion Result.Dupilcate Mea

Solid~s{ 9 id.

91-07350 26: 1 Whole 145 91 118

91-07358 26: 3 Whole 238 175 206.5

91-07374 26: 7 Whole 106 105 105.5

Table B2-84. Tank 241-B-201 Analytical Results: Toluene (VOA).

IP eSample i Sample Samnpe
Number Location Portion Res... .t

S o lid s .' ... ......t t
91-07350 26: 1 Whole 6.6 7.8 7.2

91-07358 26: 3 Whole 5.4 4.3 4.85

91-07374 26: 7 Whole 3.2 3.2 3.2
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Table B2-85. Tank 241-B-201 Analytical Results: Trimethyl Silanol (VOA).

Sampie .amp.e. . Sample .......

N lmbr Lctien Peflioan Result Duplicate Me a'
Solids~ ,,g p/gP/

91-07350 26: 1 Whole 50 129 89.5

91-07358 26: 3 Whole 245 168 206.5

91-07374 26: 7 Whole 112 86 99

Table B2-86. Tank 241-B-201 Analytical Results: Total Carbon (Persulfate Oxidation).

Sample....pe Sample
.Number Lecatlion Prtipn !esult Thplatt'Meaa.

.Sflids: direct jcg gfg 7 g/
92-03255-Ji Core 26 composite Whole 9,100 7,900 8,500

92-03254-Ki Whole 8,100 8,500 8,300

92-10669-J0 Core 27 composite Whole 3,010 3,010 3,010

92-10670-Jl Whole 2,490 2,580 2,535

Table B2-87. Tank 241-B-201 Analytical Results: Total Carbon (Persulfate Oxidation).

Sample.. . . pe Sample
Nimiber Location Prion Result.Duplicate 'Mean

Solids: water digest p/ g88/

92-03255-Cl Core 26 composite Whole 3,110 4,820 3,970

92-03254-Cl Whole 2,650 2,630 2,640

92-10669-Cl Core 27 composite Whole 2,400 2,100 2,250

92-10670-C1 Whole 2,200 2,300 2,250
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Table B2-88. Tank 241-B-201 Analytical Results:
Total Organic Carbon (Persulfate Oxidation).

.... .S.amp.e SampleNumber Location P0r$Ion.Reslit buptlcate Mean

Sollds: direct #21* __/_ __/_

92-03255-Ji Core 26 composite Whole 5,000 4,000 4,500

92-03254-Kl Whole 3,200 4,200 3,700

92-10669-J1 Core 27 composite Whole 600 760 680

92-10670-Jl Whole 490 660 575

Table B2-89. Tank 241-B-201 Analytical Results: Total Organic Carbon
(Persulfate Oxidation).

.ample Sample Sample s Du.li..te
Number Lscatlion Portion Resl _Dupicte ea

Solids: water digest ug/j pgIR tg/g

92-03255-Cl Core 26 composite Whole 630 1,900 1,270

92-03254-Cl Whole 470 470 470

92-10669-Cl Core 27 composite Whole 600 600 600

92-10670-Cl Whole 500 300 400

Table B2-90. Tank 241-B-201 Analytical Results:
Total Inorganic Carbon.

Sample .. ampe Sample
.Number j pL$Ocin ~ Portion Res Npu. a.t .

Solids: direct ugg pglg _______

92-03255-Jl Core 26 composite Whole 4,100 3,900 4,000

92-03254-Kl Whole 4,900 4,300 4,600

92-10669-JI Core 27 composite Whole 2,350 2,250 2,300

92-10670-Ji1 Whole 2,000 1,920 1,960
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Table B2-91. Tank 241-B-201 Analytical Results: Total Inorganic Carbon.

Sample. .... pe Sample
Nnmber Location koto esult Duplicate Mean__

Solis:'water digest _g/s sg/g 'n's
92-03254-Cl Core 26 composite Whole 2,180 2,160 2,170

92-03255-Cl Whole 2,480 2,920 2,700

92-10669-Cl Core 27 composite Whole 1,800 1,500 1,650

92-10670-C2 Whole 1,700 2,000 1,850

Table B2-92. Tank 241-B-201 Analytical Results: Total Alpha
(Alpha Proportional Counting).

Number Location P.rtkon Result luplic.te Mean_Sample~~ ~~~~~ ...... S .pe..p ;____ Cg..

Solids: fuston digest __/g p__/g yCI/gD

92-03254-Hi Core 26 composite Whole 1.01 1.18 1.095

92-03255-Hi Whole 0.982 1.11 1.046

92-10669-Hi Core 27 composite Whole 1.52 1.57 1.545

92-10670-HI Whole 1.53 1.58 1.555
.l :.i ~CigC

Sopjds: water digest ~/ ~ / ~ /

92-03254-C1 Core 26 composite Whole 6.260E-04 5.140E-04 5.700E-04

92-03255-Cl Whole 2.400E-04 5.040E-04 3.720E-04

Table B2-93. Tank 241-B-201 Analytical Results: Total Alpha Pu
(Alpha Proportional Counting).

.Saple Sple Sample
Number Loratirn Portion Result wuplicat M

.... s: fusion.digest..C./g...

92-10669-Hi Core 27 composite Whole 1.4 1.56 1.48

92-10670-Hi Whole 1.44 1.5 1.47
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Table B2-94. Tank 241-B-201 Analytical Results: Neptunium-237
(Alpha Proportional Counting/AEA).

Simp.e Sample iSample
Number j Location Pj t n Resut upcteMean.

Solkds fusion digest gCi/ ig pti/g.
92-03254-Hi Core 26 Whole < 5.OOOE-05 < 6.OOOE-05 < 5.500E-05

composite

92-03255-Hi Whole < 4.OOOE-05 < 4.000E-05 < 4.000E-05

92-10669-HI Core 27 Whole < 2.OOOE-04 < 2.OOOE-04 < 2.OOOE-04
composite

92-10670-Hi Whole < 2.OOOE-04 < 2.000E-04 < 2.000E-04

Table B2-95. Tank 241-B-201 Analytical Results: Americium-241
(Alpha Proportional Counting/AEA).

Sample I sapit Sample....
Number Location Portion.RCsu.It.Duplicate Mean.

Solids: fusion digest. pzCi/g gCl/g sClg.
92-03254-H1 Core 26 composite Whole 0.0264 0.0334 0.0299

92-03255-Hi Whole 0.0309 0.0266 0.02875

92-10669-Hi Core 27 composite Whole 0.0282 0.0313 0.02975

92-10670-Hi Whole 0.0242 0.0286 0.0264

Table B2-96. Tank 241-B-201 Analytical Results: Curium-243/244
(Alpha Proportional Counting/AEA).

Sample ampie Sample
Number I Location Portion Result Duplicate.Ma.

Solids: fusion digest p_____ Ci/g pCi/g ptCi/g

92-03254-HI Core 26 composite Whole 0.00123 0.00261 0.00192

92-03255-Hi1 hole 000114 0.00157 0.001355
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Table B2-97. Tank 241-B-201 Analytical Results: Pu-238
(Alpha Proportional Counting/AEA).

Smi Sapie Sample
Number Location Port.ion Result Dupflcatt .'Menan

Solbds: fcsIot digest gCl/g pCi/gsi/
92-03254-Hi Core 26 composite Whole 0.00671 0.00689 0.0068

92-03255-Hi Whole 0.00797 0.00604 0.007005

Table B2-98. Tank 241-B-201 Analytical Results: Pu-239/40
(Alpha Proportional Counting/AEA).

Sampe .Saple Sample....
umber Location Portion..esult Duplicate .Men..

.ilIds: fsbo st .Ci/g C/g pCi/g

92-03254-HI Core 26 Whole 0.766 0.838 0.802
composite

92-03255-HI Whole 0.667 0.905 0.786

Table B2-99. Tank 241-B-201 Analytical Results: Pu-238 to Pu ratio (Mass Spec.).

Sample Sample Sample
Number . oc..t..L..rtion Result Duplicate Mean

Solids: fusion digest %_____ %____ %____

92-03254-Hi Core 26 composite Whole 0.003 0.006 0.0045

92-03255-Hi Whole 0.005 0.005 0.005

92-10669-Hi Core 27 composite Whole 0.008 0.002 0.005

92-10670-Hi Whole 0.003 0.007 0.005
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Table B2-100. Tank 241-B-201 Analytical Results: Pu-239 to Pu ratio (Mass Spec.).

Samplwe f ampie Sample
Number Location Pertion.Result ,Dupicste Ma

Selids: fusin digest %_____ % %__ _________

92-03254-Hi Core 26 composite Whole 98.405 98.419 98.412

92-03255-Hi Whole 98.368 98.426 98.397

92-10669-Hi Core 27 composite Whole 98.3753 98.4728 98.424

92-10670-Hi Whole 98.4681 98.4462 98.4572

Table B2-101. Tank 241-B-201 Analytical Results: Pu-240 to Pu ratio (Mass Spec.).

Sample Sampie Sample
Nwnber, Location Portion Result Duplicate. Mean

Solids: fusion digest%%%

92-03254-Hi Core 26 composite Whole 1.569 1.557 1.563

92-03255-HI Whole 1.588 1.556 1.572

92-10669-HI Core 27 composite Whole 1.5946 1.518 1.5563

92-10670-Hi Whole 1.5214 1.5278 1.5246

Table B2-102. Tank 241-B-102 Analytical Results: Pu-241 to Pu ratio (Mass Spec.).

P.......pie ..Sample

Number Location Porti!9n Result Duplicate Meani
Solids: fusion digest%%%
92-03254-HI Core 26 composite Whole 0.014 0.012 0.013

92-03255-Hi Whole 0.023 0.009 0.016

92-10669-Hi Core 27 composite Whole 0.017 0.006 0.0115

92-10670-Hi Whole 0.006 0.017 0.0115
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Table B2-103. Tank 241-B-201 Analytical Results: Pu-242 to Pu ratio (Mass Spec.).

Sample SampwK Sample
Number__ Location Portion Result Dup ic Mefa

Solids: fusIon dtest %, %%

92-03254-Hi Core 26 composite Whole 0.008 0.007 0.0075

92-03255-Hi Whole 0.017 0.003 0.01

92-10669-Hi Core 27 composite Whole 0.005 0.001 0.003

92-10670-HI Whole 0.001 0.002 0.0015

Table B2-104. Tank 241-B-201 Analytical Results: U234 to U ratio (Mass Spec.).

Sample........pie....Sample
NubrLocatiou Portion Result bupflcate Mea

92-03254-H1 Core 26 composite Whole 0.0053 0.0057 0.0055

92-03255-Hi Whole 0.0039 0.0063 0.0051

92-10669-Hi Core 27 composite Whole 0.007 0.005 0.006

92-10670-HI Whole 0.005 0.005 0.005

Table B2-105. Tank 241-B-201 Analytical Results: U235 to U ratio (Mass Spec.).

.Sample Sapie Sample
N um ber... Location Portion Resul.... .... M e .

Solids: $uslon.iges~t % %o %

92-03254-Hi Core 26 composite Whole 0.6904 0.6877 0.68905

92-03255-Hi Whole 0.6858 0.5825 0.63415

92-10669-Hi Core 27 composite Whole 0.6938 0.6936 0.6937

92-10670-Hi Whole 0.6952 0.6946 0.6949
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Table B2-106. Tank 241-B-201 Analytical Results: U236 to U ratio (Mass Spec.).

Sample Sapie Sm t... ..n.....
Number LocationC. Psri.. Result D..l.cate Mean

Solids: fusion digest %_____ % %_______ _____

92-03254-Hi Core 26 composite Whole 0.0047 0.0062 0.00545

92-03255-Hi Whole 0.0038 0.0049 0.00435

92-10669-HI Core 27 composite Whole 0.006 0.005 0.0055

92-10670-Hi Whole 0.006 0.005 0.0055

Table B2-107. Tank 241-B-201 Analytical Results: U238 to U ratio (Mass Spec.).

Sample ample Sample
Number, Ltocation Portion Result Duplicate Mean

Solkds: fusion digest % % %__ .. ..

92-03254-Hi Core 26 composite Whole 99.2996 99.3004 99.3

92-03255-Hi Whole 99.3066 99.3063 99.3064

92-10669-HI Core 27 composite Whole 99.2932 99.2957 99.2944

92-10670-Hi Whole 99.2936 99.2957 99.2946

Table B2-108. Tank 241-B-201 Analytical Results: 90Sr
(Beta Proportional Counting).

Sample f ample Sample
Nuber j Location Portion Resuit.Duplicate Mean

Solids: fusion digest :Ci/g;pCi/g jCi/g

92-03254-Hi Core 26 composite Whole 3.87 5.18 4.525

92-03255-Hi Whole 2.76 2.22 2.49

92-10669-HI Core 27 composite Whole 1.04 1.33 1.185

92-10670-Hi Whole 0.94 0.83 0.885

B-1 17



HNF-SD-WM-ER-550 Rev. I

Table B2-109. Tank 241-B-201 Analytical Results: Technetium-99
(Beta Proportional Counting).

Sample mpe Sample M
Nunber LoainPorlionoesl Duplicate Ma

oids: fuston digest p&CIg pCx/g yCilg
92-03254-HI Core 26 composite Whole < < 0.0023 < 0.0022

0.0021

92-03255-HI Whole < < 0.0015 < 0.00155
0.0016

92-10669-Hi Core 27 composite Whole < 0.002 < 0.002 < 0.002

92-10670-Hi Whole < 0.002 < 0.002 < 0.002

Table B2-110. Tank 241-B-201 Analytical Results: Total Beta
(Beta Proportional Counting).

z .. Sample $an$p:1 : Result Dupe11ate Mean

Solids: fusion digest ______ 1 Ci/g pCi/g p____/g_

92-03254-HI Core 26 composite Whole 8.87 0.115 4.4925

92-03255-Hi Whole 7.24 6.32 6.78

92-10669-Hi Core 27 composite Whole 3.35 2.91 3.13

92-10670-HI Whole 3.35 3.11 3.23

Sids: water digest ___/g p_/g ___/

92-03254-Cl Core 26 composite Whole 0.0444 0.0455 0.04495

92-03255-Cl Whole 0.0599 0.064 0.06195
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Table B2-111. Tank 241-B-201 Analytical Results: Americium-241 (GEA).

Sample Sapie SampR
N be Location P-to Rsl *u0iWt Ma

Sollds acddlg -sf~/ ~ / gCl/g'
92-03239-A 26: 3 Lower 1/2 0.0148 0.0145 0.01465

92-03238-A Upper 1/2 0.0151 0.0229 0.019
92-03241-A 26: 7 Lower 1/2 0.0577 0.0519 0.0548

92-03240-A Upper 1/2 0.0516 0.0507 0.05115
91-7661-AlB 27: 3 Lower 1/2 0.0159 0.017 0.01645

91-7661-AIB Lower 1/2 0.0146 0.0143 0.01445

91-7661-AIT Upper 1/2 0.0161 0.0189 0.0175
91-7661-AlT Upper 1/2 0.0178 0.0197 0.01875
91-7673-AlB 27: 6 Lower 1/2 0.0263 0.0255 0.0259

91-7673-AlB Lower 1/2 0.0281 0.0254 0.02675

91-7673-AlT Upper 1/2 0.0267 0.0261 0.0264

91-7673-AIT Upper 1/2 0.0299 0.0269 0.0284

Solids: fusion digest II Ci/g FtC/g jpCi/g
92-03254-Hi Core 26 composite Whole 0.031 0.0374 0.0342

92-03255-H1 Whole 0.031 0.0256 0.0283

92-03251-HlB Lower 1/2 0.031 0.0306 0.0308

92-03253-HIB Lower 1/2 0.0334 0.023 0.0282

92-03250-HIT Upper 1/2 0.035 0.0382 0.0366

92-03252-HiT Upper 1/2 0.0361 0.0298 0.03295

92-10669-Hi Core 27 composite Whole 0.0298 0.0341 0.03195

92-10670-HI Whole 0.0289 0.0304 0.02965

92-10669-HlB Lower 1/2 0.0276 0.0332 0.0304

92-10670-HIB Lower 1/2 0.0292 0.0503 0.03975

92-10669-HiT Upper 1/2 0.0763 0.0651 0.0707

92-10670-HiT Upper 1/2 0.0276 0.0532 0.0404

Solids ______ Ci/g..pCi/g jCi/g

92-10669-T Core 27 composite Upper 1/2 0.0257 --- 0.0257

92-10670-T Upper 1/2 0.0201 --- 0.0201

92-10669-B Lower 1/2 0.0232 --- 0.0232

92-10670-B Lower 1/2 0.0394 --- 0.0394
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Table B2-112. Tank 241-B-201 Analytical Results: Cerium-144 (GEA).

Sample Sample ISample
NubrLocatin jPortica Result Thsplca.t Meat'

Solids: adid digest pzCi/g....Ci/g p±CI/g
92-03238-A 26: 3 Upper 1/2 --- 0.00923 0.00923

lid: fusion digest Ci/g.... Ci/g. ..... /

92-10670-HI Core 27 composite Whole 0.0127 --- 0.0127

92-10669-T Core 27 composite Upper 1/2 < 0.02 --- < 0.02

92-10670-T Upper 1/2 0.00659 --- 0.00659

92-10669-B Lower 1/2 < 0.0068 --- < 0.0068

92-10670-B Lower 1/2 0.0180 --- 0.0180

Table B2-113. Tank 241-B-201 Analytical Results: Cesium-134 (GEA).

Sample Sample Sample
Niqaber Loation Portion Result Duplicate Men

Solids: acid digest y____ Ci/g gCi/g piCi/g,

92-03239-A 26: 3 Lower 1/2 0.00111 0.00105 0.00108

92-03238-A Upper 1/2 0.00188 0.00323 0.002555

92-03241-A 26: 7 Lower 1/2 0.00242 8.800E-04 0.00165

92-03240-A Upper 1/2 --- 7.28E-04 7.28E-04

91-7661-A4B 27: 3 Lower 1/2 < 0.0015 0.00272 < 0.00211

91-7661-A4T Upper 1/2 < 0.0015 < 0.0015 < 0.0015

91-7673-A4B 27: 6 Lower 1/2 < 0.0015 < 8.OOOE- < 0.00115
04

91-7673-A4T Upper 1/2 < 0.0015 < 0.002 < 0.00175

Solids: fusion digest pCi/g pCi/g pCi/g
92-03254-Hi Core 26 composite Whole 0.00312 --- 0.00312

92-03255-HI Whole 0.00224 0.00179 0.002015

92-03253-HIB Lower 1/2 0.00199 --- 0.00199

Solids: water d$est p:::.:/~g pG/g pGfg
92-03255-Cl Core 26 composite Whole --- 2.480E-04 2.480E-04
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Table B2-114. Tank 241-B-201 Analytical Results: Cesium-137 (GEA). (2 sheets)

Sample Sample Sample
Number'J Location Portion Rlt Dplicate Mean

Slids: ad dige-st ...... pCi/g QIg pig

92-03239-A 26: 3 Lower 1/2 0.194 0.156 0.175

92-03238-A Upper 1/2 0.325 0.361 0.343

92-03241-A 26: 7 Lower 1/2 0.118 0.066 0.092

92-03240-A Upper 1/2 0.0661 0.0689 0.0675

91-7661-AIB 27: 3 Lower 1/2 0.122 0.118 0.12

91-7661-AIB Lower 1/2 0.2 0.333 0.2665

91-7661-AIT Upper 1/2 0.169 0.184 0.1765

91-7661-AIT Upper 1/2 0.268 0.237 0.2525

91-7673-AIB 27: 6 Lower 1/2 0.0706 0.0356 0.0531

91-7673-AlB Lower 1/2 0.0268 0.0415 0.03415

91-7673-AlT Upper 1/2 0.0419 0.0285 0.0352

91-7673-AlT Upper 1/2 0.0953 0.877 0.48615

Soids: fusio. d. ges. ... /. .Ci/g.. /g
on~dg s X__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

92-03254-Hi Core 26 composite Whole 0.99 1.61 1.3

92-03255-HI Whole 0.616 0.853 0.7345

92-03251-HIB Lower 1/2 0.516 2.02 1.268

92-03253-HIB Lower 1/2 0.946 0.476 0.711

92-03250-HIT Upper 1/2 0.492 1.37 0.931

92-03252-HIT Upper 1/2 0.622 0.735 0.6785

92-10669-HI Core 27 composite Whole 0.463 0.826 0.6445

92-10670-HI Whole 0.453 0.59 0.5215

92-10669-HIB Lower 1/2 0.46 16.8 8.63

92-10670-HlB Lower 1/2 0.4 23.3 11.85

92-10669-HIT Upper 1/2 155 46.1 100.55

92-10670-HIT Upper 1/2 0.853 72.2 36.5265

Solids: water digest Ci/g gCi/g jCl/g

92-03254-Cl Core 26 composite Whole 0.0392 0.0407 0.03995

92-03255-Cl Whole 0.0513 0.0563 0.0538
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Table B2-114. Tank 241-B-201 Analytical Results: Cesium-137 (GEA). (2 sheets)

Sample Samuple Sample
$Nmber J Lca_____n Portion Result Duplicate.Meaa

Soi< ________/ ______pCi/g' pCi/g

92-10669-T Core 27 composite Upper 1/2 0.805 --- 0.805

92-10670-T Upper 1/2 0.157 --- 0.157

92-10669-B Lower 1/2 0.198 --- 0.198

92-10670-B Lower 1/2 0.195 --- 0.195

Table B2-115. Tank 241-B-201 Analytical Results: Cobalt-60 (GEA). (2 sheets)

Number Location Port.o. ..Resuft. ...... . M

Solids: acid digtest _____ pCi/g pcCi/g ig

92-03239-A 26: 3 Lower 1/2 0.00271 0.00416 0.003435

92-03238-A Upper 1/2 0.00242 0.00742 0.00492

92-03241-A 26: 7 Lower 1/2 0.00256 0.00146 0.00201

92-03240-A Upper 1/2 0.0015 0.00116 0.00133

91-7661-AIB 27: 3 Lower 1/2 8.580E-04 < 0.0015 < 0.001179

91-7661-AIB Lower 1/2 --- 0.00252 0.00252

91-7661-AlT Upper 1/2 0.00235 --- 0.00235

91-7661-AlT Upper 1/2 0.00112 < 0.0015 < 0.00131

91-7673-AiB 27: 6 Lower 1/2 < 0.0015 < 7.500E-04 < 0.001125

91-7673-AlT Upper 1/2 < 0.0015 < 0.0015 < 0.0015

Solids: fusioa digest .(./..../g.../

92-03254-Hi Core 26 Whole 0.00292 0.00859 0.005755
composite

92-03255-HI Whole 0.00293 0.00445 0.00369

92-03251-HIB Lower 1/2 < 6.600E-04 0.134 < 0.06733

92-03253-HIB Lower 1/2 0.0147 < 6.600E-04 < 0.00768

92-03252-HiT Upper 1/2 < 5.600E-04 4.210E-04 < 4.905E-04

92-03250-HIT Upper 1/2 < 6.900E-04 9.600E-04 < 8.250E-04
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Table B2-115. Tank 241-B-201 Analytical Results: Cobalt-60 (GEA). (2 sheets)

Sample I Sample ISample
N mber Location_ Portion Result.......

Solids: fusion digest tCi/g UCi/g gCi/g

92-10669-Hi Core 27 Whole < 4.500E-04 3.900E-04 < 4.200E-04
composite

92-10670-Hi Whole < 5.800E-04 < 5.800E-04 < 5.800E-04

92-10670-HIB Lower 1/2 --- 0.0335 0.0335

92-10669-HIT Upper 1/2 0.215 0.0646 0.1398

92-10670-HiT Upper 1/2 --- 0.106 0.106

Solids sig pCi/g s____/g_

92-10669-T Core 27 Upper 1/2 4.980E-04 --- 4.980E-04
composite

92-10670-T Upper 1/2 0.001 --- 0.001

92-10669-B Lower 1/2 3.31E-04 --- 3.31E-04

92-10670-B Lower 1/2 < 8.2E-04 --- < 8.2E-04

Table B2-116. Tank 241-B-201 Analytical Results: Europium-154 (GEA). (2 sheets)

Sample Sample Sample
Number Location Portion Result Duplicate Mean

Solids: acdd digest _ ___ tCitg ,±Ci/g j±Ci/g
92-03239-A 26: 3 Lower 1/2 0.0041 0.0045 0.0043

92-03238-A Upper 1/2 0.00609 0.00794 0.007015

92-03241-A 26: 7 Lower 1/2 0.0026 --- 0.0026

91-7661-AiB 27: 3 Lower 1/2 --- 0.00134 0.00134

91-7661-AIB Lower 1/2 < 0.0035 0.00255 <
0.003025

91-7661-AIT Lower 1/2 --- 0.00151 0.00151

91-7661-AlT Upper 1/2 < 0.0035 < 0.003 < 0.00325

91-7673-AlB 27: 6 Lower 1/2 < 0.002 < 0.002 < 0.002

91-7673-AIT Upper 1/2 < 0.002 < 0.003 < 0.0025
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Table B2-116. Tank 241-B-201 Analytical Results: Europium-154 (GEA). (2 sheets)

Sample Sapie Sample
Naber [ Loctieu Portion Result Duplicate.Meta

Solids: fIuslon digest s_____ ,CI/g s&CI/g i/

92-03254-H1 Core 26 composite Whole 0.00767 0.00875 0.00821

92-03255-Hi Whole 0.00543 0.00456 0.004995

92-03251-HIB Lower 1/2 0.0068 0.00618 0.00649

92-03253-HlB Lower 1/2 0.0076 0.00502 0.00631

92-03250-HlT Upper 1/2 0.00587 0.00635 0.00611

92-03252-HlT Upper 1/2 0.00743 0.00833 0.00788

92-10669-Hi Core 27 composite Whole 0.00289 0.00215 0.00252

92-10670-HI Whole < 0.0018 < 0.0018 < 0.0018

92-10670-HIB Lower 1/2 --- 0.110 0.110

92-10670-HlT Lower 1/2 --- 0.333 0.333

92-10669-HIT Upper 1/2 0.715 0.233 0.474

Solids sCi/g ptCi/g ptC/g
92-10669-T Core 27 composite Upper 1/2 0.00347 --- 0.00347

92-10670-T Upper 1/2 0.00206 --- 0.00206

92-10669-B Lower 1/2 0.00432 --- 0.00432

92-10670-B Lower 1/2 0.0144 --- 0.0144

Table B2-117. Tank 241-B-201 Analytical Results: Europium-155 (GEA). (2 sheets)

Sample ample Sample

Nu1e tocation Portion Result Duplicate Ma
Solids: acid dfigest ______ pCI/g pCI/g ysCi/g

92-03239-A 26: 3 Lower 1/2 0.00563 0.00357 0.0046

92-03238-A Upper 1/2 0.00516 0.00703 0.006095

91-7661-AiB 27: 3 Lower 1/2 < 0.0035 < 0.004 < 0.00375

91-7661-AIT Upper 1/2 < 0.004 < 0.004 < 0.004

91-7673-AIB 27: 6 Lower 1/2 < 0.0025 < 0.002 < 0.00225

91-7673-AlT Upper 1/2 < 0.0025 < 0.0045 < 0.0035
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Table B2-117. Tank 241-B-201 Analytical Results: Europium-155 (GEA). (2 sheets)

.Sam.pe .. pe Sample
NubrLcto Pcrtion Result Duplicutei Mean__________. .........$!idfuion dgest jzCi/g gCi/g C/

92-03255-Hi Core 26 composite Whole --- 0.00470 0.00470

92-03253-HlB Lower 1/2 0.00483 0.00419 0.00451

92-03251-H1B Lower 1/2 0.00427 0.00558 0.004925

92-03250-HIT Upper 1/2 0.00501 0.00531 0.00516

92-03252-HIT Upper 1/2 0.00524 0.00557 0.005405

92-10669-Hi Core 27 composite Whole < 0.0027 < 0.0034 < 0.00305

92-10670-H3 Whole < 0.0027 < 0.0029 < 0.0028

Solids .Ci/g pCi/g t&Ci/g

92-10670-B Core 27 composite Lower 1/2 0.00681 --- 0.00681

Table B2-118. Tank 241-B-201 Analytical Results: Potassium-40 (GEA).

Sa-pe L ampie Sample
NbrL-esult Duplicate Mean

Solids: fusion digest yCi/g tCi/g tCi/g

92-03251-HiB Core 26 composite Lower 1/2 0.00359 0.00733 0.00546

92-03253-HiB Lower 1/2 < 0.00124 0.003 0.00212

92-03250-HiT Upper 1/2 0.00364 0.00717 0.005405

92-03252-HIT Upper 1/2 < 0.0039 0.00355 0.003725

$plIds: rater digest C/g....CI/g. pCi/g

92-03254-Cl Core 26 composite Whole --- 0.00138 0.00138

92-03255-Cl Whole 0.0011 --- 0.0011
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Table B2-119. Tank 241-B-201 Analytical Results: Selenium-79 (Liq. Scintillation).

Sample Sampie Sampie
Number Location Portion Resuii Duplicate Mean___

Solidst tusian digest _____ pCi/g ptCi/g p____/g

92-03254-Hi Core 26 composite Whole < 5E-05 < 6E-05 < 6E-05

92-03255-Hi Whole < 4E-05 < 4E-05 < 4E-05

92-10669-Hi Core 27 composite Whole 2.73E-04 < 4E-05 1.57E-04

92-10670-Hi Whole < 4E-05 < 4E-05 < 4E-05

Table B2-120. Tank 241-B-201 Analytical Results: Tritium (Liq. Scintillation).

Sep:le N Sample
Number j ction Portion Result Duplicate, Mea

Solids:cwater digest p_____~ Ci/g ftCi/g yCi/g

92-03254-Cl Core 26 composite Whole 0.0289 0.0309 0.0299

92-03255-Cl Whole 0.113 0.0434 0.0782

92-10669-Cl Core 27 composite Whole 0.00472 0.00753 0.006125

92-10670-Cl Whole 0.0028 0.00264 0.00272

Table B2-121. Tank 241-B-201 Analytical Results: Carbon-14 (Liq. Scintillation).
.Smpe Sample Sample

.Nuber . Location Portion Reult....Dupica......

Solidst _______ ___ Ci/g yCI/g _____/g_

92-03254-Kl Core 26 Whole < 0.001 < 6.00E-04 < 8.00E-04

92-03255-Jl composite Whole < 3.OOE-04 < 5.OOE-04 < 4.OOE-04

92-10669-Ji Core 27 Whole < 3.OOE-05 < 3.OOE-05 < 3.00E-05

92-10670-J1 composite Whole < 3.OOE-05 3.70E-05 3.35E-05
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Table B2-122. Tank 241-B-201 Analytical Results: Nickel-59 (Ni).

Sample Sample Sample
Number L..tion Prti.n ..e.t Duplicate Mean

S__id_ sCi/g gCi/g gCi/g
92-03254-Hi Core 26 composite Whole < 1. iE-05 < 6.7E-06 < 8.9E-06

92-03255-Hi Whole < 8E-06 < 7.8E-06 < 7.9E-06

92-10669-B Core 27 composite Whole 4.8E-06 < 3.8E-06 4.3E-06

92-10670-BI Whole < 5.4E-06 7.4E-06 6.4E-06

Table B2-123. Tank 241-B-201 Analytical Results: Nickel-63 (Ni).

SampleSapeame
Number Loti......Port.on Result Duplicate Mean

Solids g~/ Ci/g g____/g_

92-03254-HI Core 26 composite Whole 1.630E-04 2.830E-04 2.230E-04

92-03255-HI Whole 1.120E-04 1.230E-04 1.175E-04

92-10669-BI Core 27 composite Whole 5.64E-05 4.320E-04 2.440E-04

92-10670-BI Whole 4.75E-05 2.870E-04 1. 675E-04
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Table B2-124. Tank 241-B-201 Analytical Results: Density (Physical Properties).

Sample Sample

Location Porion Result Dupl.c.M Mea
Selids~.____ gamt g/nmL g/mL_______

26: 1 Whole 1.3 --- 1.3

26: 2 Whole 1.4 --- 1.4

26: 3 Whole 1.2 --- 1.2

26: 4 Whole 1.2 --- 1.2

26: 5 Whole 1.2 --- 1.2

26: 6 Whole 1.3 - 1.3

26: 7 Whole 1.3 -- 1.3

26: 8 Whole 1.3 --- 1.3

27: 1 Whole 1.2 -- 1.2

27: 2 Whole 1.2 --- 1.2

27: 3 Whole 1.2 --- 1.2

27: 4 Whole 1.2 --- 1.2

27: 5 Whole 1.3 - 1.3

27: 6 Whole 1.3 --- 1.3

27: 7 Whole 1.2 --- 1.2

27: 8 Whole 1.3 --- 1.3

Table B2-125. Tank 241-B-201 Analytical Results: Density (Physical Properties).

Ssnple Sapie
Location2 Porton Result Du--- at. Me a

iquIds> g/mLt g/mL g/mL
26: 1 Whle 1 -
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Table B2-126. Tank 241-B-201 Analytical Results: Summary of
Core 26 Physical Measurements.

Segmns

_________________ Segment - As Receavd

Volume % settled solids % 100 100 100

Density g/mL 1.65 1.51 1.34

Volume % centrifuged % 98 98 88
solids

Weight % centrifuged solids % 98 98 90

Centrifuged supernate g/mL 1.19 1.19 1.05
density

Centrifuged solids density g/mL 1.66 1.52 1.37

...... S ent-1:1 Water to Sample Dilution

Volume % settled solids % 83 81 92

Density g/mL 1.33 1.17 1.13

Volume % centrifuged % 58 43 42
solids

Weight % centrifuged solids % 69 52 49

Centrifuged supernate g/mL 1.01 1.00 0.99
density

Centrifuged solids density g/mL 1.59 1.40 1.33

Segine - 3:liWater toSamnpe ihti

Volume % settled solids % 42 37 57

Density g/mL 1.10 1.05 1.05

Volume % centrifuged % 24 16 21
solids

Weight % centrifuged solids % 32 21 25

Centrifuged supernate g/mL 0.99 1.00 0.99
density

Centrifuged solids density g/mL 1.48 1.36 1.24
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Table B2-127. Tank 241-B-201 Analytical Results: Weight Percent Solids (Gravimetric).

I . . 4 .. q i

91-07350 26: 1 Whole 49.8 53.6 51.7

Not provided 26: 2 Whole 52 55.2 53.6

91-07358 26: 3 Whole 29.9 29.1 29.5

Not provided 26: 4 Whole 31 28.6 29.8

Not provided 26: 5 Whole 31.3 32 31.65

Not provided 26: 6 Whole 33.8 33.3 33.55

91-07374 26: 7 Whole 29.6 28.2 28.9

Not provided 26: 8 Whole 28.5 27.6 28.05

(See table note) Core 26 composite Whole 37.2 37 37.1

Whole 42.4 41.2 41.8

Whole 38.3 34.2 36.25

Whole 42.2 41.7 41.95

Note:
The following sample numbers were designated for the core 26 composites: 92-03254-Li and
92-03255-K1. However, documentation was not provided in Pool (1994) as to which sample numbers
matched each primary/duplicate pair.

Table B2-128. Tank 241-B-201 Analytical Results: Weight Percent Solids (TGA).

SIU~ME .,,,, .....

91-07654 27: 1 Whole 32.3 34.6 33.45

91-07652 27: 2 Whole 25.3 31.4 28.35

91-07662 27: 3 Whole 99.2 94.2 96.7

91-07666 27: 4 Whole 45.8 39.8 42.8

91-07674 27: 5 Whole 47.1 46.6 46.85

91-07674 27: 6 Whole 68.1 64.6 66.35

91-07678 27: 7 Whole 80.6 84.5 82.55

91-07678 27: 8 Whole 64.7 71.9 68.3
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Table B2-129. Tank 241-B-201 Analytical Results: Power Law Curve Fit Parameters of
1:1 Dilution Samples.

Yield.Consistency
Tm.Point Factor Behavioregmen(C)Run. .(P) (Pa sec: lidex

2 30 1 1.16 0.00651 0.92

2 2.29 0.0161 0.81

5 30 2 4.77 0.00889 1.00

3 6.38 0.0234 0.85

8 29 1 9.53 0.0282 0.86

2 6.60 0.0666 0.73

Table B2-130. Tank 241-B-201 Analytical Results: Flow Properties
of 1:1 Dilution Samples.

Critical CriticaI
TempPipe Velocity Flow Rate uCritical. RJynId

Segment.(CC) ku in.)i (ft/see).(wal/mini 7Ntmber>

2 30 1 2 1.9 19 8,500

3 1.7 38 10,800

2 2 2.6 27 8,100

3 2.3 54 9,900

5 30 1 2 4.1 43 8,600

3 3.6 84 11,300

2 2 4.7 49 8,100

3 4.2 97 10,000

8 30 1 2 5.9 61 8,000

3 5.3 122 9,900

2 2 5.4 57 6,100

3 4.9 113 7,200
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Table B2-131. Tank 241-B-201 Analytical Results: Shear Strength (Physical Properties).

Sampte Sampe
Location Portion Result Duplicte Mea

Solis ' dynes/cm2 dyaes/ct dye.s./..

26: 2 Whole 14,100 --- 14,100

26: 5 Whole 13,100 --- 13,100

26: 8 Whole 12,200 - 12,200

Table B2-132. Tank 241-B-201 Analytical Results: Particle Size Distribution for Core 27.

Particle SIze, ym Particle Slze, p

Sape(by number) (by v lume)
Number .Segment Mean Median Mean .. M.d.ain .

91-07654 1 1.13 0.88 26.37 19.98

91-07658 2 1.31 0.91 65.55 46.62

91-07662 3 1.48 0.92 30.47 21.63

91-07666 4 1.07 0.84 18.02 12.08

91-07670 5 1.16 0.87 9.42 6.46

91-07674 6 1.56 1.03 41.79 37.49

91-07678 7 1.24 0.93 18.65 17.45

91-07682 8 1.10 0.86 23.24 17.65

Table B2-133. Tank 241-B-201 Analytical Results: Weight Loss Percent (TGA).

Samope Iampie Sample
uber ] Location Portion Result Duplicate.Mn.

Solids' %__ ____%

91-07654 27: 1 Whole 67.7 65.4 66.55

91-07652 27: 2 Whole 74.7 68.6 71.65

91-07662 27: 3 Whole 0.8 5.8 3.3

91-07666 27: 4 Whole 54.2 60.2 57.2

91-07674 27: 5 Whole 52.9 53.4 53.15

91-07674 27: 6 Whole 31.9 35.4 33.65

91-07678 27: 7 Whole 19.4 15.5 17.45

91-07678 27: 8 Whole 35.3 28.1 31.7
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Table B2-134. Tank 241-B-201 Analytical Results: Core 27
Differential Scanning Calorimetry Measurements.

Transition i ransiWon 2

4fpf A Onset Range AM Onset Rags
Nmbe Seg. Run (/g) (C) (*C...). (J/g). (C) ..

91-07654 1 1 1,180 64 36-132 71.1 140 132-211

2 1,280 64 34-140 62.7 146 140-217

91-07658 2 1 > 1,210 73 34-141 418 166 141-340

2 > 1,330 73 34-137 314 150 137-302

91-07662 3' 1 Not observed 16.7 123 106-153

2 Not observed No analysis

91-01666 4 1 1,130 64 36-125 41.8 137 125-191

2 1,140 61 34-125 25.1 130 125-176

91-07670 5 1 1,020 69 37-139 83.6 152 139-235

2 1,080 63 34-135 33.4 141 135-194

91-07674 6 1 836 63 37-147 33.4 153 147-210

2 920 60 37-183 Not observed

91-07678 7 1 623 51 37-146 Not observed

2 502 41 34-117 Not observed

91-07682 8 1 811 47 35-128 Not observed

2 857 55 37-158 Not observed

Notes:
Seg. = segment
AH = change in enthalpy

'A third transition was observed in this sample with a AH of 29.3 J/g and an onset temperature of
249 *C (480 *F). The temperature range for this transition was 215 *C (419 "F) to 400 *C
(752 *F).
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B2.9 HISTORICAL SAMPLE RESULTS

Table B2-135 contains the analytical results from the core sample taken from tank 241-B-201
in 1978. These analytical results are similar to the 1978 analytical results from the other
three 210 kL (55 kgal) tanks in the B Tank Farm. The data have not been validated and
should be used with caution.

Table B2-135. Historical Core Sample Analytical Data for Tank 241-B-201. (2 sheets)

Analyte Water SolubleAcd(son

Al 0.05% 1.0%

Bis+ <0.005% 3.8%

CO2 3.3% nr

CrO; 0.05% nr

C- 0.01% nr

Fe <0.0002% 1.8%

Hg 0.05% nr

K 0.3% nr

La + <0.003% 1.3%

Mn <0.003% nr

Ni2 + --- 0.1%

NO 0.004% nr

N03 3.3% nr

Na+ 2.8% nr

OH- 0.6% nr

PO3 0.05% 1.1%

SO <0.1% <0.6%

SiO2 0.05% 0.3%

U 7.4 1EF-06 g/g 1.05E-05 g/g

Pu < 1.29E-10 g/g 5.OOE-05 g/g

Am 5.69E-12 g/g 1.33E-09 g/g
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Table B2-135. Historical Core Sample Analytical Data for Tank 241-B-201. (2 sheets)

Analyte Wter Soluble d (Fusion.

S9+9Or9+ 0.00210 pCi/g 2.70 gCi/g

"7Cs+ 0.05 ItCi/g 0.059 pCi/g

UssEu nr 0.028 yCi/g

Ce nr 0.016 pCi/g

Anatyte Direct

Water solubility 23.0%

Bulk density 1.37 g/mL

Percent water 72.2%

Note:
nr = not reported

B3.0 ASSESSMENT OF CHARACTERIZATION RESULTS

This section discusses the overall quality and consistency of the current sampling results for
tank 241-B-201 and to provide the results of the calculation of an analytical-based inventory.

This section also evaluates sampling and analysis factors that may impact data interpretation.
These factors are used to assess data overall quality and consistency and to identify
limitations in data use.

B3.1 FIELD OBSERVATIONS

No problems were noted during the sampling event which would impact the analytical
results. Recoveries were good for all segments. Although segment 1 of core 26 had a 65
percent recovery, only 70 percent was expected. The sampling would meet the current
safety screening DQO sampling requirements. Two core samples were taken from opposite
sides of the tank, and both obtained vertical profiles of the waste.
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B3.2 HOMOGENIZATION TESTS

Sample homogenization is an important step in making representative core composite
samples. The following two homogenization steps were used for core samples from
tank 241-B-201: segments from each core were homogenized; then homogenized waste from
each segment was assembled and homogenized to create core composite samples. Samples
were taken from the top and bottom of two segments per core (segments 3 and 7 from
core 26 and segments 3 and 6 from core 27) and from the top and bottom of each core
composite sample. Analytical results from the samples were used to determine whether the
sample homogenization was adequate. Segment level samples were prepared by acid
digestion and chemically analyzed using ICP and GEA. The composite level samples were
prepared using KOH/Ni fusion and chemically analyzed using ICP and GEA. It should be
noted that homogenization test data were not used in determining the analytical means.

The analytical results from the top and bottom segment and composite samples
(homogenization samples) were fit to the following nested random effects model:

Yijk + C + S + Hk + E

where:

Yijk = The measured value of concentration of a constituent in segment j of core i

/A = The mean concentration of the constituent
C = The core sampled
Si = The segment or composite sample from a core

H =The location on the composite or segment (homogenization effect)
Ei = The analytical error.

The objective of the homogenization test was to determine whether the variability in the
results between sampling locations is greater than zero. This objective was met using the
results from an analysis of variance (ANOVA) on the random effects model.

The results from an ANOVA are shown in Table B3-1. The homogenization relative
standard deviation (RSD) (estimated variability between locations relative to the mean) is
given with the p-value from the homogenization tests. Analytes with more than 75 percent
of the analytical results below the detection limits were excluded from this analysis.
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Table B3-1. Homogenization Test Results. (2 sheets)

Composite kLvel Homnogeniz tion Teists (KOBi/NI Fusion ICP and1 GEA>

Homo enization Ob s. Homo enization b.

2USD RDLD
AalyU* (%1) 'p-wabe' <D I Analytes % p-nalut,' <DL #

Al 14 0.001 0 16 Ba 12 0.203 0 16

Bi 0 0.875 0 16 Ca 12 0.000 0 16

Cr 0 0.799 0 16 Co 0 0.474 10 16

Cu 32 0.201 0 16 Fe 9 0.030 0 16

La 0 0.954 0 16 Pb 0 0.818 0 16

Mg 11 0.005 0 16 Mn 0 0.945 0 16

P 0 0.708 0 16 Si 13 0.035 0 16

Na 3 0.344 0 16 Sr 0 0.925 0 16

Ti 14 0.000 0 16 V 4 0.472 12 16

Zn 0 0.676 0 16 Zr 5 0.472 12 16

"1Am 28 0.029 0 16 "34Cs li/a n/a 0 2

"7s 93 0.181 0 16 6''Co 0 0.651 4 12

04u 0 0.787 0 12 '55Eu n/a n/a 0 8

"K n/a n/a 2 8

.~...........-

egxnent LeveE flomogenha tlon Tests.(Acid bigestion ICP arnd GEA)

Homn enization Homogenization

Anayte (%) p-v__e_<D __s Aalyt (%)* .p-vaiie' <DL Obis

Al 3 0.001 0 24 Ba 3 0.154 0 24

Bi 8 0.003 0 24 B 0 0.909 0 24

Ca 2 0.217 0 24 Cr 5 0.015 0 24

Cu 7 0.006 7 24 Fe 3 0.072 0 24

La 7 0.002 0 24 Pb 4 0.151 4 24

Mg 0 0.775 0 24 Mn 0 0.997 0 24
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Table B3-1. Homogenization Test Results. (2 sheets)

egment Levet Homaogeniza tion T--sts (Acid Digestioft ICP and GEA)

Homnp;nization Homl% enizatiou

RSD RSD
Ana1yte (%) p-vaoe' <DL Obs Analyte (%) p-naue' <DL. Obs

P 4 0.029 0 24 Ni 5 0.011 0 24

K 1 0.305 3 24 Si 0 0.428 0 24

Na 6 0.003 0 24 Sr 7 0.003 0 24

Ti 1 0.177 1 24 Zn 0 0.939 7 24

2"Am 6 0.070 0 24 "34Cs 14 0.217 7 15

"7s 29 0.486 0 24 60Co 0 0.790 6 18

Eu 26 0.094 7 15 '5 Eu 8 0.369 8 12

Notes:
DL = detection limit
n/a = not applicable
Obs = observations

'p-value < 0.05 indicates a significant RSD.

The homogenization tests on the composite level show that for 83 percent of the analytes
tested, the variability caused by homogenization cannot be distinguished from zero
(99 percent significance level). That is, the homogenization on the composite level is
sufficient for 83 percent of the analytes tested. However, the core 26 report (Pool 1994)
indicates that many sample and duplicate relative percent differences (RPDs) are large (that
is, 10 to 30 percent for core composites, versus less than 10 percent at the segment level).
These large RPDs may reduce the validity of the statement made above (Heasler et al. 1994).

Typical RPDs of 10 to 20 percent for many duplicate pairs are marginally acceptable;
however, these high homogenization RPDs potentially compromise the accuracy of the full
suite of characterization analyses performed on the core composite samples. That is, the
accuracy of any "single" analysis is biased by the inability to obtain a truly representative
sampling from the blended composite samples (Heasler et al. 1994).

.The homogenization tests on the segment level show that for 77 percent of the analytes
tested, the variability caused by homogenization cannot be distinguished from zero

(99 percent significance level). For the other 23 percent of the analytes, the homogenization
RSDs are relatively small (that is, less than 10 percent). Although variability caused by
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homogenization is greater than zero (because of small analytical error), the variability is
small enough to consider the homogenization adequate. The core 26 report (Pool 1994)
indicates large RPDs (significantly higher than normal) for several duplicate analyses,
indicating insufficient homogenization, substantial sample heterogeneity, or inadequate
subsampling. Generally for both segments from core 26, the bottom samples have higher
concentrations of most analytes than the top samples. This may be caused by settling before
subsampling. Because of small homogenization RSDs, the large analytical error from large
RPDs does not affect conclusions about the homogenization as much as for the composite
samples. In general, the homogenization on the segment level is considered adequate.

B3.3 QUALITY CONTROL ASSESSMENT

The usual quality control assessment includes an evaluation of the appropriate standard
recoveries, spike recoveries, duplicate analyses, and blanks that are performed in conjunction
with the chemical analyses. The quality control criteria were established by
Winters et al. (1990). Heasler et al. (1994) specifically discussed spikes and blanks; that
discussion is reproduced here. Standard recovery and duplicate analysis quality control
violations are discussed in the data validation summary in Section B3.3.4.

B3.3.1 Evaluation of Spikes and Blanks

Of the 7,598 observations in the tank 241-B-201 database, 2,480 are some form of spike or
blank measurement run for quality control purposes. A brief overview of these
measurements is provided in this section. More detailed evaluations of the spikes and blanks
are in Pool (1994).

The evaluation of blanks uncovered a problem with the ICP fusion measurements on core 26.
The blanks for many constituents were sometimes 50 percent of the measured value. When
the blank results were compared to homogenization measurements on the same sample, it
became apparent that the contamination being measured by the blanks was real.

Table B3-2 illustrates this problem. If the homogenization measurements are compared to
the primary/duplicate results, the values differ by approximately 58 percent, significantly
more than the sample and duplicate replicates differ (approximately 5 percent). However, if
the blanks are subtracted first, the agreement is dramatically better (11 percent).
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Table B3-2. Contamination Problem for ICP Fusion on Core 26.1,2

Analythzal Resualt Homogenization Measure Adjustedi Measuro

Cmnstktuent Sample Duplicate Blank Sample Duplicate Blank Sample Duplicaite

Al 12,324 13,071 6,115 6,940 7,183 <DL 6,209 6,956

B 14,946 16,567 15,342 <DL <DL <DL <DL <DL

Ca 20,207 20,674 4,065 19,055 19,537 <DL 16,142 16,609

Na 64,039 68,510 26,897 41,843 43,726 <DL 37,142 41,613

Si 55,255 59,723 24,351 29,634 30,620 <DL 30,904 35,372

Notes:
'Extracted from Tables 2-la and 2-Ic of core reports (Pool 1994).

2Values in table are for composite sample 1.

It is obvious these measurements must be corrected for blank contamination; therefore,
blanks were subtracted from the ICP fusion measurements. There are indications that other
corrections might be needed. Because it has been the policy to make no corrections for other
tanks at Hanford, corrections were limited to the ICP fusions for tank 241-B-201 (Heasler
et al. 1994). The data tables in Section B2.0 do not reflect the corrected data.

B3.3.2 Blank Measurements

Approximately 1,400 blank measurements were made on tank 241-B-201 samples; the
majority were for the ICP analyses. Most blanks (83 percent) were below the detection
limit. Table B3-3 summarizes the blank measurements taken on tank 241-B-201. The last
column in this table shows what percent of the actual measurement is represented by those
blanks that were not below the detection limit. It is preferable that the blanks comprise a
small percent of the actual measurement.
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Table B3-3. Summary of Blank Measurements.

Analyte: # Blanks # Blanks Median Blank Observed
Sampla Prparation < L >DL (%ofAetua1Measaremet)

GFAA (As):A 1 1 57

Extractable Organic Halides 1 2 43

Alpha Radchem:F 3 11 1

Beta Radchem:F 4 6 17

GEA 3 2 10

GEA:A 10 7 14

GEA:F 12 13 25

GEA:W 0 3 3

ICP:A 405 101 2

ICP:F 216 52 24

ICP:W 176 8 3

IC:W 15 6 13

Liquid Scintillation:W 0 3 35

Liquid Scintillation: A 6 2 18

ISE:W 0 3 99

SVOA 195 1 15

VOA 93 9 0

Persulfate Oxidation:W 2 7 12

Beta Radchem:W 0 2 19

Using boxplots, Figure B3-1 graphically illustrates the sizes of the blank measurements above
the detection limit (13 percent of the total). The "box" for a given boxplot represents the
range of the middle 50 percent of the blank recoveries. The vertical line in each box is the
median blank value, and the lines coming out the ends of the boxes represent the entire range
of the blank recoveries. Blank recoveries are measured as a percent of the actual analytical
result.
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Figure B3-1. Boxplots of Blank/Actual for Each Analytical Method
(<DL Measurements Excluded).
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From Figure B3-1, it is apparent that some blank recoveries were quite large. As stated
previously, the ICP fusion values were corrected for the blank contamination.

B3.3.3 Spike Measurements

Figure B3-2 (Heasler et al. 1994) shows the percent recovery distributions for spike
measurements of each analysis type. Because not all spikes reported here (for example,
alpha) were reported in the data package (Pool 1994), these results should be compared with
the data validation results reported in Section B3.3.4.

The percent recovery is targeted between 75 and 125 percent, and this is generally the case
for alpha and beta radiation chemistry and ion chromatography. However, as can be seen
from the boxplots, several analytical methods show significantly more variability. No
measurement was corrected for recovery problems.
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Figure B3-2. Boxplots Percent Recovery Calculated from Spike Measurements.

AA (AsI:A

AA (Sb)A

AA(Se)-A

CVAA-A

Ext Organic Halides

Alpha Radchen:F

Bela Radchem:F

CP:A

Ic:W

Laser Fluorimetry:F

Liq Scintmlation:W

0 50 100 150

% Recowoy

Table B3-4 (Heasler et al. 1994) summarizes the number of spike measurements outside the
75 to 125 percent recovery goals. The ICP acid stands out, with 152 measurements outside
the desired range. Most recovery percents on ICP acid are quite small, approximately
4 percent. When using this table, consult Section B3.3.4 because not all spikes indicated
here are reported in the data package (Pool 1994).
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Table B3-4. Summary of Recoveries Calculated from Spike Measurements.

Anayte: Preparatlon Method Outside Range' Withid Range'
GFAA (As):A 2 2

GFAA (Sb):A 0 4

GFAA (Se):A 1 2

CVAA:A 1 0

Extractable Organic Halides 1 2

Alpha Radchem:F 2  0 4

Beta Radchem:F 0 2

ICP:A 152 78

IC:W 3 27

Laser Fluorimetry:F 0 1

Liquid Scintillation:W 0 1

'Range = 75 to 125 %
2Alpha radiochemistry spikes could not be found in the data package (Pool 1994).

B3.3.4 Data Validation Summary

Validation of the tank 241-B-201 data package was performed by Hanford Analytical
Services to the requirements provided in Sections 2.0, 2.2, and 2.4 of Sample Management
and Administration (WHC-CM-5-3). The data validation was performed at level "C" as
defined in Section 2.0 of WHC-CM-5-3. The overriding quality assurance document was
Winters et al. (1990) (Pool 1994).

The primary objective of the data validation effort was to ensure the usability and
defensibility of data produced for the single-shell tank characterization project. This was
accomplished through a detailed examination of the data package to recreate the analytical
process and verify that proper and acceptable analytical techniques had been applied.
Additionally, the data package was checked for correct submission of required deliverables,
correct data transcriptions from the raw data to the data summary forms, and proper
calculation of a number of parameters.
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Pool (1994) contains the results of the data validation including summary tables which show
the data qualifiers and sub-qualifiers assigned to all analytical results. Validation of the
chemical analyses data package was performed to the requirements provided in Section 2.0 of
WHC-CM-5-3. The qualification categories for nonradiochemical analyses are as follows:

1 Chain of Custody
2 Holding Time
3 Instrument Calibration
4 Initial and Continuing Calibration Verification
5 Analytical Blanks
6 Preparation Blanks
7 Interference Check Sample
8 Laboratory Control Sample
9 Duplicate Analysis
10 Matrix Spike or Post-Digestion Spike
11 Retention Time
12 Contract Required Detection Limit Standard
13 Serial Dilution

Validation of the organic analysis data was performed to the requirements provided in
Section 2.2 of WHC-CM-5-3. The qualifications categories for organic data validation are as
follows:

1 Holding Times
2 Surrogate Recovery
3 Matrix Spike/Matrix Spike Duplicate
4 Blanks
5 GC/MS Tune (VOA, SVOA only)
6 Calibration
7 Internal Standards (VOA, SVOA only)
8 Pesticides Instrument Performance (Pest only)
9 Other Quality Control

Validation of the radiochemical parameters of the data package was performed to the
requirements provided in Section 2.4 of WHC-CM-5-3. The unique qualification categories
for radiochemical data validation are as follows:

1 Chain of Custody
2 Instrument Calibration
3 Efficiency Checks
4 Background Checks
5 Preparation Blanks
6 Laboratory Control Sample
7 Duplicate Analysis
8 Matrix Spike/Tracers/Surrogates
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If a quality assurance criterion was not met for a particular category for a sample result, the
data was qualified nondetected, estimated, or rejected (unusable). For the purposes of this
tank characterization report, all data were used and no Hanford Analytical Services-flagged
data were deleted. The following summary of the data validation findings was taken from
Pool (1994).

B3.3.4.1 Chemical Data Validation Narrative

Inductively Coupled Plasma Spectroscopy

Laboratory control samples were not analyzed with the water leach and fused samples as
required by WHC-CM-5-3 and Winters et al. (1990); therefore, results from the water and
fusion digestions were assigned "rejected" qualifiers. No other serious problems were found
with the ICP data. The calibration verification solutions which were run periodically
throughout the analyses did not account for all analytes of interest; data associated with
analytes not accounted for by at least one verification check standard were assigned an
"estimated" qualifier.

Arsenic, Selenium and Antimony by Graphite Furnace Atomic Absoption

The metals were determined by GFAA on fusion digests of the core composite samples.
Matrix interferences were indicated for selenium and arsenic. Matrix spike recoveries were
0 percent and 1 percent for selenium and arsenic, respectively. Therefore, all arsenic and
selenium results were qualified unusable. Antimony results were qualified as estimated.

Mercury by Cold Vapor Atomic Absorption Spectrometry

Mercury was determined by CVAA. All mercury results were qualified as unusable because

no matrix spike was performed. In addition, all results were qualified as estimated because
of duplicate and laboratory control sample failures.

Volatile Or2anic Analyses

Volatile organics were determined using U.S. Environmental Protection Agency
methodology. All volatile data was qualified unusable because hold times were grossly
exceeded. In addition, the volatile analysis samples were received at ambient temperature.
Data was also qualified as unusable because no explanation was provided for a cross out on
calibration failure changing the result from "failed" to "passed."

Semi-Volatile Organic Analyses

Semivolatile organic analyses were performed on the core composite samples. All samples

were qualified as unusable because the extractions were not performed within seven days of
their respective collection dates. No other major problems were found.
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Ion Chromatography

Anions and cyanide were determined by IC on the core composite samples. All hold times
were grossly exceeded. No matrix spikes were performed for cyanide (CN). A matrix
interference was indicated for fluoride, with no matrix spike to quantify the interference
effects. All fluoride and CN results were qualified as unusable.

Ammonia

Ammonia was determined on water leachates of core composite samples. Analysis was by
direct determination by ion selective electrode. The ammonia blank level exceeded that of
the samples; therefore, ammonia results were qualified as unusable.

Hexavalent Chromium

Hexavalent chromium was determined spectrophotometrically on water leach samples from
the core composite material. The maximum hold time was grossly exceeded for the
hexavalent chromium analysis. All results were qualified as estimated.

Total Organic Carbon

Total organic carbon was determined using the hot persulfate method. Because the
preparation procedure used did not correspond to the procedure number specified by Winters
et al. (1990), and because of duplicate analysis failure, all results were qualified as
estimated.

Total Inorganic Carbon

Hold times for the analysis of TIC were grossly exceeded. The blank results were greater
than five times the detection limit. All TIC data were qualified as estimated.

Total Carbon

The hold times were grossly exceeded for total carbon determinations. Blank contamination
exceeded five times the detection limit. All total carbon results were qualified as estimated.

Total Or2anic Halides/Extractable Organic Halides

The hold times for total organic halides and extractable organic halides were grossly
exceeded. All data were qualified as unusable. In addition, the total organic halide
summary data included in the original TCR (Heasler et al. 1994) could not be found in the
data package (Pool 1994). Therefore, the data were not included in this report.
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B3.3.4.2 Radiochemical Data Validation Summary. The most significant problem
associated with the radiochemical analytical data was the lack of evidence of spikes, carriers,
or tracers for most analytes. In such cases, "unusable" qualifiers were assigned.

Total Alpha

Total alpha activity was determined on the KOH fusion samples for all core composites.
Total alpha analyses were also performed on the water leach sample from the core composite
samples. Winters et al. (1990) required the laboratory to run a matrix spike of at least 1/2 to
2 times the sample isotope activity. Because there was no evidence of matrix spikes, all total
alpha data was assigned an "unusable" qualifier. In addition, there was no evidence of initial
instrument calibration being performed or laboratory control standards being run.

Total Beta

Total beta activity was determined on the KOH fusion and water leach core composite
samples. All results were qualified as unusable because a laboratory control standard sample
was not run with the analysis batch as required by Winters et al. (1990). In addition, there
was no evidence of initial instrument calibration or preparation blank analysis.

Americium-241

Americium-241 was determined on the KOH fusion core composite samples by alpha
proportional counting. Because there was no evidence that tracers were run with the
samples, as required by Winters et al. (1990), all 24 Am data were assigned "unusable"
qualifiers. In addition, the standards used for calibration and laboratory control samples
were not National Institute of Standards and Technology traceable.

Neptunium-237

Neptunium-237 was determined on the KOH fusion core composite samples by alpha
proportional counting. All data was flagged unusable because tracers were not run as
required by Winters et al. (1990). In addition, evidence of traceability of the laboratory
control standard and calibration standards was not provided.

Strontium-90

Strontium-90 was determined on the fused samples by separation followed by beta counting.
Because no carrier recoveries are provided, all data were qualified as unusable.
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Technetium-99

Technetium-99 was determined on the drainable liquid and fused solid core composite
samples by beta proportional counting. Because no spikes or tracers were run with the
samples, as required by Winters et al. (1990), all data was assigned an "unusable" qualifier.

Tritium

Tritium was determined on the water digests by liquid scintillation. All data was qualified as
unusable because a matrix spike was not analyzed as required by Winters et al. (1990). In
addition, there was significant blank contamination. No traceability documentation for the
initial calibration standard was included in the data package.

Carbon-14

Carbon-14 was also determined on the water digests by liquid scintillation counting using
internal standards. All calibration information, raw data, and standard and spike recoveries
were included in the data package.

Selenium-79

Selenium-79 was determined on the water digests by liquid scintillation using calibrations
obtained from "C reference material. Because 79Se calibration standards do not exist, matrix
spikes or laboratory control standards samples were not run. A selenium carrier was used in
the analysis, and recoveries were acceptable.

Total Uranium

Uranium was determined by laser fluorescence on the fused core composite samples. An
internal standard was run with each sample; therefore, no initial calibration was required.
Standards used to prepare laboratory control standards and calibration standards were not
traceable to the National Institute of Standards and Technology. No major problems were
found.

Gamma Energy Analyses

Gamma energy analyses were run on the fused core composite samples, water leachates of
the core composite samples, and two homogenization segments. No matrix spikes or tracers
are required for GEA determinations. Some results were qualified as estimated because of
duplicate analysis failures or high blank levels of 37Cs and 60Co. No significant deficiencies
were found with the GEA determination.
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Mass Spectrometry

Isotopic uranium and plutonium were determined by thermal ionization mass spectrometry on
the fused solid core composite samples. Matrix spikes are not required because only ratios
are measured. However, Winters et al. (1990) requires a standard to be run on a daily basis
to verify instrument performance. All data was assigned an "estimated" qualifier because of
missing calibration data.

Nickel 59/63

The fused core composite samples were analyzed for INi and 63Ni by low energy photon
spectroscopy. No major problems were found with the data.

B3.3.4.3 Physical and Rheological Data Validation Summary. No data validation
problems were noted with any physical or rheological data. The physical analyses reviewed
for data validation included weight percent solids, particle size, TGA, DSC, pH, and density.
All rheological analyses were reviewed for data validation.

B3.4 DATA CONSISTENCY CHECKS

Comparisons of different analytical methods can help to assess data consistency and quality.
Several correlations were possible with the data set provided by the two core samples,
including a comparison of phosphorus as analyzed by ICP with phosphate as analyzed by IC
and comparisons of the total alpha and total beta activities with the sums of their individual
emitters. In addition, mass and charge balances were calculated to help assess overall data
consistency.

B3.4.1 Comparison of Results from Different Analytical Methods

The following data consistency checks compare the results from two analytical methods.
A close correlation between the two methods strengthens the credibility of both results,
whereas a poor correlation brings the reliability of the data into question. The means used in
these comparisons were from the preferred analytical method as listed in Table B1-3. Only
the core composite sample means (see Table B3-8) were used.

The analytical phosphorus mean result as determined by ICP on fusion digested samples (the
preferred method) was 5,450 pg/g, which converts to 16,700 pg/g of phosphate. This
compared poorly with the IC phosphate mean result of 1,210 yg/g (ratio of 13.8) indicating
that a large portion of the phosphate likely exists in an insoluble form. A better comparison
would be between the phosphate results and the water digested phosphorus data. The water
digested phosphorus mean was 413 pg/g, which converted to a phosphate value of
1,270 pg/g. The ratio between this value and the phosphate mean (1,210 pg/g) was 1.05
demonstrating data consistency.
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Another internal data check is the comparison of the gross alpha and beta measurements with
the respective activities of the individual emitters. The gross alpha result from the fusion
digestion was 1.31 gCi/g. This value compared well with the sum of the individual alpha
emitters (24Am, ""Cm, 237Np, 2 38 Pu, and 2 39 24 0Pu), 1.17 pCi/g. The ratio of these two

results is 1.12. The gross beta result from the fusion digestion was 4.41 pCi/g. This result
was compared to the analytical results for the primary beta emitters, "37Cs and 90Sr. Because
90Sr is in equilibrium with its daughter product 90Y, the 90Sr activity must be multiplied by 2
to account for all beta emitters. The sum of the beta emitters was 4.98 pCi/g, comparing
well with the gross beta result as evidenced by the ratio of 1.13 for the two numbers.

A final internal data check is the comparison of the 241Am results by alpha proportional
counting and GEA. The 24 1Am means from these two methods were 0.0287 pCi/g from
alpha proportional counting and 0.031 pCi/g from GEA. The numbers agreed quite well,
with a ratio of 0.93.

B3.4.2 Mass and Charge Balances

The principle objective in performing mass and charge balances was to determine whether
the measurements were consistent. In calculating the balances, only the analytes listed in
Section B2.0, with a detected mean of 3,000 pg/g or greater, were considered. The result
for each analyte, from the digestion and analytical method considered to produce the best
concentration estimate (see Table Bl-3), was used in the balances. Only the core composite
sample means were used.

The cation data is listed in Table B3-5. Aluminum was assumed to exist as boehmite,
because most samples did not display an endothermic reaction during the DSC analysis at

300 'C (570 'F), and very little aluminum was water soluble. Based on the water digest
ICP data, it was determined that all silicon existed in an insoluble form. The water digest

data also revealed that 25 percent of the chromium existed in a soluble form. This is
supported by the Cr (VI) data as well. Therefore, 25 percent of the overall chromium mean
was assumed to exist as soluble CrO4

2 , with the remaining amount existing as insoluble
Cr(OH) 3. All phosphorus was assumed to exist as phosphate. Based on the water digest
data, the majority of the phosphorus was insoluble. The phosphorus portion in the soluble
phosphate result (from IC) was calculated and subtracted from the overall phosphorus mean.

The remaining phosphorus was assumed to exist as the compounds Na3PO4 and BiPO 4. The
amount of insoluble sodium was derived by subtracting the ICP water digest mean from the

fusion digest mean, yielding an insoluble sodium portion of 7,300 gg/g. The full insoluble

sodium portion was assumed to exist as NaPO4. Lanthanum was assumed to exist as LaF3,
probably a sound assumption because 224 waste is produced during the lanthanum fluoride
process. All other cations, except potassium and sodium, were assumed to be in their most

common hydroxide or oxide form, and the concentrations of the assumed species were
calculated stoichiometrically. Because precipitates are neutral species, all positive charge
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Table B3-5. Cation Mass and Charge Data.

Concentration of
Concention Assumed Assumed Species Charge

Analyte........( .) Species (.....(../

Aluminum 3,440 AlO(OH) 7,640 0

Bismuth 94,500 BiPO4  17,300 0

Bi20 3  92,100 0

Calcium 12,200 CaO 17,100 0

Chromium 2,4801 Cr(OH)3  4,910 0

Iron 13,400 FeO(OH) 21,300 0

Lanthanum 15,100 LaF 3  21,300 0

Manganese 19,200 MnO(OH) 30,700 0

Phosphorus 5,450 BiPO 4  -- 2 0

Potassium 5,810 K+ 5,810 149

Silicon 20,200 SiO 2  43,300 0

Sodium 38,2003 Na+ 30,900 1,340

Na3PO4  17,400 0

Total 310,000 1,490

Notes:
'Chromium is included in the mass and charge balances because its overall mass was greater than
3,000 pg/g. From the water digest ICP data, it was determined that about 25 percent of the chromium

was water soluble. Consequently, the water soluble portion is included in the anion table as CrO4 .

The insoluble portion appears in the cation table.

' mean of 5,450 gg/g of phosphorus was found in the tank. Of that amount, 395 pg/g were in the

form of soluble phosphate (derived from the IC phosphate mean of 1,210 Ag/g). The remaining
5,055 pg/g was assumed to exist as Na3 PO 4 and BiPO 4. No value was entered into column 4 for

phosphorus because its mass has already been accounted for in the other compounds.

'TIe insoluble sodium portion was calculated by subtracting the water digest mean from the fusion

digest mean. The insoluble portion was assumed to exist as Na3 PO4.
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was attributed to the potassium and sodium cations. The anions listed in Table B3-6 were
assumed present as potassium and sodium salts and were expected to balance the positive
charge exhibited by the cations. The concentrations of cationic species in Table B3-5, the
anionic species in Table B3-6, and the percent water were used to calculate the mass balance.

Table B3-6. Anion Mass and Charge Data.

Concentration ot
Coocentrain Assumed Assumed c~lliCs Charge

An .a.y. (.g.g) .pec.es (./.) (..

Chromium 859 Cr04
2 - 1,920 37.3

Fluoride 5,830 F- 5,830 307

Nitrate 49,300 NO 49,300 795

Total 57,100 1,140

The mass balance was calculated from the formula below. The factor 0.0001 is the
conversion factor from zg/g to weight percent.

Mass balance = % Water +
% Water +
+ FeO(OH)
Cr04

2 - + F-

0.0001 x {Total Analyte Concentration}
0.0001 x {A1O(OH) + BiPO 4 + Bi20 3 + CaO
+ LaF 3 + MnO(OH) + K* + SiO 2 + Na' +
+ NO 3 }

+ Cr(OH) 3
Na 3PO4 +

The total analyte concentrations calculated from the above equation is 367,000 pg/g. The
estimated tank weight percent water reported in Heasler et al. (1994) was 60.7 percent (or
607,000 gg/g), based solely on gravimetric determinations on the core 26 composite samples.
Adding this value to the total analyte concentration would produce a mass balance of
97.4 percent (see Table B3-7). Gravimetric analyses were performed on the segments from
core 26, and a TGA was performed on the segments from core 27. Combining these data
sets yields a mean of 53.0 weight percent water. This value should be used with caution,
because it Pool (1994) stated that the core 27 samples had lost a significant amount of
moisture before being analyzed. The mass balance resulting from adding this percent water
to the total analyte concentration is 89.7 percent.

The following equations demonstrate the derivation of total cations and total anions; the
charge balance is the ratio of these two values.

Total cations (yeq/g)

Total anions (geq/g)

= [K*]/39.1 + [Na*]/23.0 = 1,490 peq/g

= [Cr0 4 ]/116 + [F-]/19.0 + [N0 3 1/62.0 = 1,140 peq/g
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Table B3-7. Mass Balance Totals.

............. Concentrations

Total from Table B3-5 310,000

Total from Table B3-6 57,100

Water % 607,000

Grand Total 974,000

The charge balance obtained by dividing the sum of the positive charge by the sum of the
negative charge was 1.31.

The above calculations yielded a reasonable mass balance (close to 100 percent). However,
the charge balance was not as close to 1.00 as desired. This may indicate the presence of an
anion that was not analyzed. For example, hydroxide was not measured on the core
samples, which may account for some of the discrepancy in the charge balance.

B3.5 MEANS AND CONFIDENCE INTERVALS

The statistics in this section were calculated using analytical data from the most recent core
sampling event for tank 241-B-201. Analysis of variance (ANOVA) techniques were used to
estimate the mean, and calculate confidence limits on the mean, for all analytes that had at
least 25 percent of the values above the detection limit. If at least 25 percent of the reported
values were above the detection limit all of the data were used in the computations. The
detection limit was used as the value for a nondetected result. No ANOVA estimates were
computed for analytes with less than 25 percent of results above the detection limit.

B3.5.1 Composite-Level Means

The results given below are ANOVA estimates based on data from cores 26 and 27 of
tank 241-B-201. In the laboratory, two core composite samples were formed from the eight
homogenized segment samples of each core. The estimates are given in Table B3-8.

Only core composite sample data were used in deriving the mean concentrations. No
homogenization test data were used in the mean calculations. For the analytes evaluated by
ICP, only the data from the potassium hydroxide fusion were used in determining the fusion
means. The only exceptions to this were for potassium and nickel. Fusion means for these
analytes were based on a sodium peroxide fusion in a zirconium crucible. The core 26
composite sample fusion values have been corrected for blank contamination.
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There was almost 100 percent recovery from every segment within both core samples.
Consequently, any bias in the results given in Table B3-8 caused by incomplete core
recovery is minimal.

Table B3-8 gives the upper and lower limits to the 95 percent confidence intervals for
analytes that had at least 25 percent of the values above the detection limit. Some analytes
had a lower confidence limit less than zero. Because an actual inventory value of less than
zero is not possible, the lower limit is reported as zero whenever this occurred.
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Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

95% Conafidence
M an biten-al O

Anayt Mtho j %SD ji L Ut <DL
ANON p/gpglg pg/g
Chord I:W165 712 3,120 08

Cyanide IC:W 3.49 28 0.00 15.9 4 8

Fluoride IC:W 5,830 2 4,350 7,310 0 8

Nitrate IC:W 49,300 1 43,000 55,600 0 8

Nitrite IC:W 881 13 0.00 2,340 0 8

Phosphate IC:W 1,210 15 0.00 3,520 0 8

Phosphate ICP:F 16,700 n/a n/a n/a n/a n/a

Sulfate ICW348 44 0.00 2,290 4 8

CAITONS pg/g %1 pg/g pg/g <DL

Aluminum ICP:A 3,440 74 0.00 35,800 0 13

Aluminum ICP:F 3,910 71 0.00 39,200 0 8

Aluminum ICP:W 58.3 56 0.00 473 0 13

Ammonia ISE:W 10.4 46 0.00 71.2 2 8

Antimony AA (GF):A 38.8 n/a n/a n/a 7 8

Antimony ICP:A <37.1 n/a n/a n/a 13 13

Antimony ICP:F <240 n/a n/a n/a 8 8

Antimony ICP:W <8.04 n/a n/a n/a 13 13

Arsenic AA (GF):A 0.450 12 0.00 1.14 4 8
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Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

9n% C.n..i.ene
MenInterval Obs.

Anayt Meho A %RS (z) LL UL <DL N

Arsenic ICP:A 59.5 n/a n/a n/a 12 1

Arsenic ICP:F 411 15 0.00 1,190 4 8

Arsenic ICP:W < 12.9 n/a n/a n/a 13 13

Barium ICP:A 86.4 38 0.00 504 0 13

Barium ICP:F 167 59 0.00 1,420 0 8

Barium ICP:W < 1.61 n/a n/a n/a 13 13

Beryllium ICP:A <3.71 n/a n/a n/a 13 13

Beryllium ICP:F <24.0 n/a n/a n/a 8 8

Beryllium ICP:W <0.804 n/a n/a n/a 13 13

Bismuth ICP:A 1.OLE+05 13 0.00 2.68E+05 0 13

Bismuth ICP:F 94,500 3 58,500 1.31E+05 0 8

Bismuth ICP:W 14.1 22 0.00 53.5 6 13

Boron ICP:A 70.5 35 0.00 384 0 13

Boron ICP:F 685 87 0.00 8,260 3 8

Boron ICP:W 5.66 41 0.00 35.1 7 13

Cadmium ICP:A 4.81 6 1.14 8.48 8 13

Cadmium ICP:F 52.7 58 0.00 441 4 8

Cadmium ICP:W <0.804 n/a n/a n/a 13 13
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Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

93% Conafidence
Me an A hier-va Obs.

Ana2y1 Meho'y%RSD ()~ LL UlL <DL #

CATIONS pt g/g pg/g
Calcium I:A12,200 58 0.00 1.02E+05 0 13

Calcium C:F10,400 53 0.00 80,400 0 8

Calcium ICP:W 50.6 66 0.00 475 0 13

Cerium ICP:A 69.6 11 0.00 167 9 13

Cerium ICP:F <384 n/a n/a n/a 8 8

Cerium ICP:W <12.9 n/a n/a n/a 13 13

Chromium ICP:A 3,340 4 1,640 5,040 0 13

Chromium ICP:F 3,380 8 0.00 6,820 0 8

Chromium ICP:W 859 3 532 1,190 0 13

Cobalt ICP:A 9.60 4 4.72 14.5 8 13

Cobalt ICP:F 53.8 8 0.00 108 5 8

Cobalt ICP:W <1.61 n/a n/a n/a 13 13

Copper ICP:A 48.2 67 0.00 459 0 13

Copper ICP:F 53.6 21 0.00 197 0 8

Copper ICP:W <0.804 n/a n/a n/a 13 13

Dysprosium ICP:A 29.4 31 0.00 145 9 13

Dysprosium ICP:F <96.0 n/a n/a n/a 8 8

Dysprosium ICP:W <3.22 n/a n/a n/a 13 13



Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

95. Co. fidence
MJaninten-vl Obti

Anayt MehdyRD(I L L <DL' #
CATIONS p__/___%__pg/g__ g/g

Europium C:A7.3/ana n/a 13 13

Europium ICP:F <48.0 n/a n/a n/a 8 8

Europium ICP:W <1.61 n/a n/a n/a 13 13

Gadolinium ICP:A 169 15 0.00 491 9 13

Gadolinium ICP:F <960 n/a n/a n/a 8 8

Gadolinium ICP:W <32.2 n/a n/a n/a 13 13

Hexavalent Chromium Colorimetric:W 747 6 1.78 1,320 0 8

Iron ICP:A 14,700 32 0.00 74,500 0 13

Iron ICP:F 13,400 20 0.00 47,500 0 8

Iron ICP:W 4.61 28 0.00 21.0 0 13

Lanthanum ICP:A 15,100 10 0.00 34,300 0 13

Lanthanum ICP:F 14,200 4 6,980 21,400 0 8

Lanthanum ICP:W 19.9 60 0.00 172 3 13

Lead ICP:A 1,360 9 0.00 2,920 0 13

Lead ICP:F 1,240 26 0.00 5,340 0 8

Lead ICP:W <9.65 n/a n/a n/a 13 13

Lithium ICP:A <14.9 n/a n/a n/a 13 13

Lithium ICP:F <96.0 n/a n/a n/a 8 8



Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

95% Conifldence
MenIntern -" 'Ob;.

Anlt ehdA %RSDQ() LL fU <DL #

CAIN p/ pg/g pg__g

Lihu C:W<.2 na n/a n/a 13 13

Magnesium ICP:A 1,510 58 0.00 12,600 0 13

Magnesium ICP:F 1,200 48 0.00 8,520 0 8

Magnesium ICP:W 17.2 n/a n/a n/a 11 13

Manganese ICP:A 19,200 29 0.00 89,900 0 13

Manganese ICP:F 22,900 6 5,440 40,400 0 8

Manganese ICP:W 3.15 31 0.00 15.6 0 13

Mercury CVAA:A 0.599 46 0.00 4.10 0 8

Molybdenum ICP:A 19.1 4 9.39 28.8 9 13

Molybdenum ICP:F <96.0 n/a n/a n/a 8 8

Molybdenum ICP:W <3.22 n/a n/a n/a 13 13

Neodymium ICP:A <22.3 n/a n/a n/a 13 13

Neodymium ICP:F <144 n/a n/a n/a 8 8

Neodymium ICP:W <4.83 n/a n/a n/a 13 13

Nickel ICP:A <479 3 296 662 0 13

Nickel ICP:F <429 21 0.00 1,570 0 4

Nickel ICP:W <4.03 24 0.00 16.3 9 13

Palladium ICP:A <111 n/a n/a n/a 13 13
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Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

93%' Owfidexte
Mcia Inte -val O;

An$t Mto %RDIi L U <bL #

CATIONS p/ ggp/
Palladium I:F<720 n/ na n/a 8 8

Palladium ICP:W <24.1 n/a n/a n/a 13 13

Phosphorus ICP:A 5,790 20 0.00 20,500 0 13

Phosphorus ICP:F 5,450 14 0.00 15,100 0 8

Phosphorus ICP:W 413 17 0.00 1,310 0 13

Potassium ICP:A 5,810 13 0.00 15,400 0 13

Potassium ICP:F 8,240 7 n/a n/a 0 4

Potassium ICP:W 4,650 8 0.00 9,380 0 13

Rhodium ICP:A <74.3 n/a n/a n/a 13 13

Rhodium ICP:F <480 n/a n/a n/a 8 8

Rhodium ICP:W <16.1 n/a n/a n/a 13 13

Ruthenium ICP:A <37.1 n/a n/a n/a 13 13

Ruthenium ICP:F <240 n/a n/a n/a 8 8

Ruthenium ICP:W <8.04 n/a n/a n/a 13 13

Selenium AA (Se):A <1.53 n/a n/a n/a 8 8

Selenium ICP:A 66.8 9 0.00 143 9 13

Selenium ICP:F <360 n/a n/a n/a 8 8

Selenium ICP:W <12.1 n/a n/a n/a 13 13



Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

95% Co nfidnce;
Me an htervai Ob s.

Anlye etod4 RS () LL UL <DL N
CAT...........gg %.pg/..g

Silicon ICP:A 2402 . 8,880 0 13

Silicon ICP:F 20,200 63 0.00 l.82E+05 0 8

Silicon ICP:W 22,950 0 13

Silver ICP:A 12.3 20 0.00 43.6 5 13

Silver ICP:F 47.2 7 5.22 89.2 6 8

Silver ICP:W <1.61 n/a n/a n/a 13 13

Sodium ICP:A 37,900 9 0.00 81,200 0 13

Sodium ICP:F 38,200 2 28,500 47,900 0 8

Sodium ICP:W 30,900 3 19,100 42,700 0 13

Strontium ICP:A 923 5 337 1,510 0 13

Strontium ICP:F 897 6 213 1,580 0 8

Strontium ICP:W 0.938 9 0.00 2.01 1 13

Tellurium ICP:A <74.3 n/a n/a n/a 13 13

Tellurium ICP:F <480 n/a n/a n/a 8 8

Tellurium ICP:W <16.1 n/a n/a n/a 13 13

Thallium ICP:A <371 n/a n/a n/a 13 13

Thallium ICP:F <2,400 n/a n/a n/a 8 8

Thallium ICP:W <80.4 n/a n/a n/a 13 13
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Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

95% Co afldence
. . ...... .Inte al

Anayt Meho it %RD (i) LU Ut <DL #

TnI:A96/a/a n/a 11 13

Tin ICP:F <3,840 n/a n/a n/a 8 8

Tin ICP:W <129 n/a n/a n/a 13 13

Titanium ICP:A 285 75 0.00 3,000 0 13

Titanium ICP:F 425 68 0.00 4,100 0 8

Titanium ICP:W <0.804 n/a n/a n/a 13 13

Tungsten ICP:A 59.6 n/a n/a n/a 12 13

Tungsten ICP:F <384 n/a n/a n/a 8 8

Tungsten ICP:W <12.9 n/a n/a n/a 13 13

Uranium ICP:A 878 10 0.00 1,990 9 13

Uranium ICP:F <4,800 n/a n/a n/a 8 8

Uranium ICP:W <161 n/a n/a n/a 13 13

Uranium Laser Fluorimetry:F 156 100 0.00 2,140 0 8

Vanadium ICP:A 15.9 38 0.00 92.7 5 13

Vanadium ICP:F <48.0 n/a n/a n/a 8 8

Vanadium ICP:W <1.61 n/a n/a n/a 13 13

Yttrium ICP:A 8.19 18 0.00 26.9 9 13

Yttrium ICP:F <48.0 n/a n/a n/a 8 8

ON
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Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

.. .. . e a. .... . ....

Anly_ e Metodt %RSD ()........ ... . <DL.

CATIONS pg/g % p__ g/g gg
YtimIPW<1.61 n/ na n/a 13 1

Zinc ICP:A 217 6 51.6 382 0 13

Zinc ICP:F 232 19 0.00 792 0 8

Zinc ICP:W <3.22 n/a n/a n/a 13 13

Zirconium ICP:A 10.7 10 0.00 24.3 7 13

Zirconium ICP:F 53.0 17 0.00 167 4 8

ORGANICS~~~~~~~~ ._________ .e/*.e .. .. . ..n 1 .D .

Dodecane SVOA 285 8 0.00 575 0 8

Pentadecane SVOA 41.0 37 0.00 234 0 8

Tetradecane SVOA 1,030 28 0.00 4,690 0 8

Total carbon Persulfate Oxidation:D 5,590 50 0.00 41,100 0 8

Total carbon Persulfate Oxidation:W 2,550 12 0.00 6,440 0 8

Total inorganic carbon Persulfate Oxidation:D 3,140 32 0.00 15,900 0 8

Total inorganic carbon Persulfate Oxidation:W 2,090 16 0.00 6,340 0 8

Total organic carbon Persulfate Oxidation:D 2,360 73 0.00 24,200 0 8

Total organic carbon Persulfate Oxidation:W 684 29 0 3200 0 8

Tridecane SVOA 929 7 103 1,760 0 8

a'



Table B3-8. Tank Concentration From Composite Samples. (11 sheets)

195% Conafidence

Mi an Inte -val *b3

AnlteMthdg %RSD ( I) L UL' <DL N
PHYSICAL PROPERTiES ___

Weight percent solids IPercent Solids:D 39.3% 3% 24.3% 54.3% 0 8

RADIONUCLUDES y________ f/g % gCI/g 1&Ci/g <DL S
AmAlpha Radchem:F 0.0287 4 0.0141 0.0433 0 8

4tmGEA:F 0.0310 4 0.0152 0.0468 0 8

"C Liq Scintillation:W 3. 16E-04 n/a n/a n/a 7 8

"4sGEA:F 0.00238 n/a n/a n/a 0 3

"'sGEA:F 0.800 27 0.00 3.54 0 8

"?sGEA:W 0.0469 n/a n/a n/a 0 4

"Co GEA:F 0.00196 75 0.00 0.0206 3 8
24/"mAlpha Radchem:F 0.00164 21 0.00 0.00602 0 4

64uGEA:F 0.00438 51 0.00 0.0328 2 8

"5uGEA:F 0.00328 n/a n/a n/a 4 5

Gross alpha Alpha Radchem:F 1.31 18 0.00 4.31 0 8

Gross alpha Alpha Radchem:W 4.71E-04 21 0.00 0.00173 0 4

Gross beta Beta Radchem:F 4.41 28 0.00 20.1 0 8

Gross beta Beta Radchem:W 0.0534 16 0.00 0.162 0 4

2npAlpha Radchem:F <1 .24E-04 n/a n/a n/a 8 8
59Ni Beta Radchem:A 6.86E-06 22 0.00 260E-05 6 8
63Ni Liquid Scintillation:A 1.88E-04 25 0.00 7.85E-04 0 8

ON
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Tank Concentration From Composite Samples. (11 sheets)

M< an Inte -val O;

Aayte Mehod A RD() LL UL <DL #

RADIONUCLIIDES pCi/g % ____ Ci/g yCi/g <DL #

..... Alpha Radchem:F 0.00690 98 0.00 0.0928 0 4
Alpha Radchem:F 1.13 30 0.00 5.44 0 4

SKGEA:W 0.00124 n/a n/a n/a 0 2
9 0Sr Beta Radchem:F 2.09 51 0.00 15.6 0 8
9 9Tc Beta Radchem:F 0.00194 n/a n/a n/a 8 8

Total alpha' Alpha Radchem:F 1.14 n/a n/a n/a 0 4

Tritium Liq Scintillation:W 0.0205 78 0.00 0.224 0 8

4UMass Spectrometry:F 0.00540% 6 0.00128% 0.00952% 0 8

sUMass Spectrometry:F 0.691% 0 n/a n/a 0 8

23UMass Spectrometry:F 0.00520% 6 0.00124% 0.00916% 0 8

"UMass Spectrometry:F 99.3% 0 n/a n/a 0 8

""uMass Spectrometry:F 0.00487% 15 0.00% 0.0142% 0 8

39uMass Spectrometry:F 98.4% 0 n/a n/a 0 8

2PuMass Spectrometry:F 1.55% 1 1.35% 1.75% 0 8

2PuMass Spectrometry:F 0.0130% 16 0.00% 0.0394% 0 8

22uMass Spectrometry:F 0.00384% 43 0.00% 0.0248% 0 8

Notes:
LL = lower limit UL = upper limit
ft = estimated mean
'Total alpha emitted from XPu, 4Pu, 4,0, and 'Pu.

0>
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As the analytical values from the tank 241-B-201 core samples were reviewed, some
anomalous results were noted. Some were excluded from the reported statistical results;
others were identified as "outliers" but were used in the analyses.

Table B3-9 shows the sample results that were excluded from the random effects model fits.
The results were excluded because of their large disagreements with the other results for a
particular constituent. The core 26 and core 27 laboratory reports (Pool 1994) were
consulted to assign reasons for anomalous results.

Table B3-9. Composite Values Omitted from Analyses as Suspect.

Bler
Anal " Method 'Core Comnposite Aliquot Value 'Ut Units"

Bismuth ICP:W 26 1 1 49.61 yes pg/g

Iron ICP:W 26 1 1 16.8 no pg/g
Nickel ICP:W 26 1 1 14.883 yes pg/g

Strontium ICP:W 26 1 1 2,481 yes pg/g

Arsenic ICP:F 26 1 2 636.7 no pg/g
Copper ICP:F 26 1 2 358.5 no g/g
Iron ICP:F 27 1 2 12,409 no pg/g

Lead ICP:F 27 1 2 1,959 no pg/g

Chloride IC:W 26 2 2 2,000 no pg/g

Fluoride IC:W 26 2 2 7,200 no pg/g

Nitrate IC:W 26 2 2 59,000 no pg/g

Phosphate IC:W 26 2 2 1,300 no pg/g
60 Co GEA:F 26 1 2 0.00859 no pCi/g

Tritium Liquid 26 2 1 0.113 no pCi/g
Scintillation

5u Mass 26 2 2 0.5825 no %
Spectrometry

In Table B3-9, the results for bismuth, iron, nickel, and strontium (ICP:W) are from the
same aliquot. These four constituents are not expected to be water soluble, and all analytical
results are close to the detection limits. Because of these conditions, the variability for these
analytes is expected to be large. Therefore, these results were removed from the random
effects model fits (Heasler et al. 1994).

B-167



HNF-SD-WM-ER-550 Rev. 1

The arsenic and copper results (ICP:F) are from the same aliquot. For both constituents, the
results from this aliquot are much larger than other results from the same core (26), and
these two results were removed from the model fits (Heasler et al. 1994).

The lead and iron results (ICP:F) are from the same aliquot. The RPDs for the primary and
duplicate results on three of the composite samples were small for three pairs (for example,
1%). The RPD for the other composite sample (core 26, composite 1) was somewhat larger
(19.1% for lead and 6.6% for iron). The primary result is closer to the range of results
from the other three composite samples. For this reason, the duplicate results (core 26,
composite 1) for iron and lead were dropped from the model fits (Heasler et al. 1994).

The results for chloride, fluoride, nitrate, and phosphate (IC:W) are also from the same
aliquot (core 26, composite 2, aliquot 2). This aliquot result is unusually higher than the
other three results from the same core, which agree with one another. The core 26 data
report (Pool 1994) notes that the RPDs are high for the duplicate pairs from core 26. That
report attributes the large RPD values to poor sample homogenization. For this reason, these
results were removed from the random effects model fits (Heasler et al. 1994).

The "Co, tritium, and 21'U results were outside the range of other results for the given
constituent. The core 26 data report (Pool 1994) indicates that the process blanks showed
significant tritium contamination from previous tritium work. These three results were not
used in the random effects model fits (Heasler et al. 1994).

B3.5.2 Segment-Level Means

There were two core samples obtained from tank 241-B-201 in July 1991. Each core
consisted of eight segments. This section contains estimates of concentration computed from
segment-level data. The mean concentration estimates and variance components based on the
segment-level data are listed in Table B3-10. Not all segments were analyzed for each
analyte. In most cases, only two segments in each core were analyzed. For information on
the model used to produce the results, see Section B3.5.3.2.
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Table B3-10. Tank Concentration From Segment Samples. (3 sheets)

0,.UEW 
"'. 0

. . 0 "M . ....I . ..

Aluminum 1,270 Mg/g 87 5 106 89 3 0 24

Barium 61.3 yg/g 9 6 0 15 6 0 24

Bismuth 91,500 pg/g 29 3 40 8 7 0 24

Boron 4,010 pg/g 91 0 32 177 6 0 24

Calcium 6,380 /g/g 75 0 103 35 4 0 24

Chomium 3,30 3dg/g 30 5 35 23 4 0 24

Copper 24.9 pg/g 71 30 89 48 12 7 24

Iron 11,300 gg/g 32 6 45 0 5 0 24

Lanthanum 13,500 gg/g 25 0 34 12 4 0 24

Lead 269 yg/g 57 5 80 8 8 4 24

Magnesium 784 gg/g 65 0 85 46 3 0 24

Manganese 16,600 jtg/g 33 33 26 0 68 0 24

Molybdenum 30.9 pg/g 26 34 8 0 36 20 24

Nickel 431 pg/g 27 19 33 0 5 0 24

Potassium 2,900 gg/g 15 6 20 0 16 3 24

Silicon 5,070 ug/g 69 20 46 118 7 0 24

Silver 15.2 gg/g 28 36 12 0 37 20 24

Sodium 34,000 pg/g 10 3 13 2 5 0 24

Strontium 902 pg/g 31 0 44 7 4 0 24

Titanium 114 AgIg 90 30 95 110 1 1 24

Uranium 1,470 pg/g 33 40 14 17 41 21 24

Zinc 46.6 yg/g 31 17 40 0 10 7 24

Zirconium 16.0 pg/g 23 13 16 35 31 20 24

___________ ____ rgan...Co mpound s

Hexamethyl-disiloxane 21.4 gg/g 26 n/a 35 n/a 35 0 5

Methoxytri-methylsilane 143 ug/g 22 n/a 35 n/a 24 0 6

Toluene 5.08 pg/g 23 n/a 38 n/a 13 0 6
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Table B3-10. Tank Concentration From Segment Samples. (3 sheets)

Mea Cncntaton A M E. ~li bContiuen L y Un4Jit 181 EEL E5Ths 1
Trimethyl-silanol 132 3g/g 28 J/a 43 n/a 35 0 6

Phyficalfroperte_

Centrifuged solids 1.47 g/ml 7 n/a 9 n/a 6 0 9
density

Centrifuged supernate 1.05 g/ml 3 n/a 0 n/a 8 0 9
density

Critical flow rate-2 in. 38.0 gal/min 39 n/a 54 n/a 20 0 6

Critical flow rate-3 in. 75.5 gal/min 38 n/a 53 n/a 21 0 6

Critical velocity-2 in. 3.66 ft/sec 38 n/a 52 n/a 20 0 6

Critical velocity-3 in. 3.27 ft/sec 38 n/a 52 n/a 21 0 6

Density 1.25 g/ml 2 0 0 0 11 0 26

Flow behavior index 0.862 n/a 4 n/a 0 n/a 11 0 6

Particle size number 1.26 pm 5 n/a 0 n/a 14 0 8
density mean

Particle size volume 29.2 pm 21 n/a 0 n/a 60 0 8
density mean

Reynolds number-2 in. 8,260 n/a 1 n/a 0 n/a 3 0 6

Reynolds number-3 in. 10,400 n/a 3 n/a 0 n/a 6 0 6

Settled solids 76.9 % 11 n/a 0 n/a 33 0 9

Shear strength 13,300 dynes/cm 2 5 n/a 6 n/a 5 0 3

Volume % centrifuged 54.2 % 20 n/a 0 n/a 61 0 9
solids

Weight loss % 43.3 % 17 n/a 17 n/a 53 0 16

Weight % centrifuged 59.3 % 17 n/a 0 n/a 52 0 9
solids

Weight % solids 46.4 % 18 20 0 22 36 0 32

Yield point 3.84 Pa 55 n/a 76 n/a 24 0 6
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Table B3-10. Tank Concentration From Segment Samples. (3 sheets)

Mea Co Itraio ANVOVA RST Obs.
$*~~* .cc .... ..v. .

244'1Am 0.0283 14Ci/g 41 3 48 46 9 '0 24
1Cs 0.00162 pCi/g 13 0 7 0 44 7 15
1Cs 0.145 gCilg 57 17 78 0 42 0 24

6Co 0.00190 gCi/g 29 26 23 22 34 6 18
1Eu 0.00332 pCi/g 31 34 16 25 34 7 17

1Eu 0.00415 pCi/g 23 26 15 0 25 8 12

B3.5.3 ANOVA Models

B3.5.3.1 ANOVA for Composite Samples. The statistical model that describes the
structure of the core composite sample data is

Yijk = p + C + Si + Ek

where:

yi*

j

Ci

S..

= The measured value of concentration of a constituent in replicate k of
composite j of core i.

= The mean concentration of the constituent in the tank.

= The deviation of concentration in core i from the mean value.

= The deviation of concentration in core replicates. (Two replicates were
processed on each composite sample.)

= The analytical (laboratory) error in the measurements.

The 95 percent confidence upper limit (UL) and lower limit (LL) on the mean were
calculated as follows:
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In the equation, A is the estimated mean, a is the number of core samples, &' is the variance

of the sample mean and t(. 1,0.25) is the quantile from Student's t distribution with a-1 degrees
of freedom for a two sided 95 percent confidence interval.

For the core composite data from tank 241-B-201, a is two and tjO> 5) is 12.706. The mean,
I, and variance, &2A, were estimated using restricted maximum likelihood estimation methods
(Harville 1977).

B3.5.3.2 ANOVA for Segment Level Samples. The model used to produce the results in
Table B3-10 is:

YA =p+ C + S + CSi + Ek

where i is the core, j is the segment, and k is the sample replicate of the measurement. The
term u represents the tank average, and the other terms represent deviations from the
average. Each deviation in the above model has an associated variability that is measured by
the ANOVA procedure. These sources of variability are denoted by oc, as, etc., and are
expressed as a percent RSD (the sigma divided by /A). The variability estimate terms are
defined as:

a = Horizontal variability estimate
s = Vertical variability estimate

o-' = General spatial variability estimate
u = Residual variability estimate

These variance estimates provide the best summaries of tank spatial homogeneity. For
example, if ac is dominant, then large horizontal variations exist in the waste. If as is
dominant, then the waste has very definite layers. Finally, if acs is dominant, then the waste
is spatially inhomogeneous, but the inhomogeneities are not associated with the vertical or
horizontal direction in the tank.

Table B3-11 summarizes the spatial variabilities found in the tank. Vertical variability is the
largest, with general spatial variability acs a close second. Horizontal variability is the
smallest observed spatial variability, although from a qualitative standpoint it appears
significant as well (for example, the visually discernable difference observed between
cores 26 and 27).
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Table B3-1 1. Summary of RSD Values.

Mn 151D(%
Coasitut t ybtpes __e _ _ cs_ __ _

Anions 0 13 13 4

Metals 14 44 33 14

Organics --- 38 27

Physical 10 17 11 28

Radionuclides 18 31 16 31

One can also classify individual constituents by variability. From this perspective, vertical
variability is largest for 29 constituents, and horizontal for only 3. This further indicates that
layering is the dominant type of spatial variability in tank 241-B-201.

B3.5.4 Inventory Estimates

The inventory estimates in Table B3-12 were calculated by multiplying the means in
Table B3-8 by an estimate of the total mass of waste in the tank. For some analytes, more
than one preparation method was used (e.g., direct and water digestion, or acid, water, and
fusion digestion). The preferred method is shown in Table B3-12, and is consistent with the
original tank characterization report (Heasler et al. 1994).

According to Hanlon (1996) the volume of waste in the tank as 110 kL (29 kgal). The
samples that were recovered had an average estimated density of 1.25 g/mL. Using the
estimated density and the estimated waste volume, an estimate of the total mass is
138,000 kg. The inventory values in Table B3-12 were calculated by multiplying the mean
values in Table B3-8 by this number.
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Table B3-12. Analytical-Based Inventory of Tank 241-B-201. (6 sheets)

Anadyte Method Mean LL (95%) Ut (95%)
ANIONS AN ION..................
Chloride IC:W 227 25.1 429

Cyanide IC:W 0.480 0.00 2.19

Fluoride IC:W 802 598 1,010

Nitrate IC:W 6,780 5,920 7,640

Nitrite IC:W 121 0.00 321

Phosphate ICP:F 2,300 2,300 2,300

Sulfate IC:W 47.9 0.00 315

Aluminum ICP:A 473 0.00 4,920

Ammonia ISE:W 1.43 0.00 9.79

Antimony ICP:A <5.09 n/a n/a

Arsenic ICP:A 8.18 8.18 8.18

Barium ICP:A 11.9 0.00 69.2

Beryllium ICP:A <5.09 n/a n/a

Bismuth ICP:F 13,000 8,040 17,900

Boron ICP:A 9.69 0.00 52.8

Cadmium ICP:A 0.661 0.157 1.17

Calcium ICP:A 1,680 0.00 14,000

Cerium ICP:A 9.57 0.00 22.9

Chromium ICP:A 459 226 693

ANIONS AND.C.TIONCkg kg kg
Cobalt IC:A 1.32 0.649 1.99

Copper ICP:A 6.63 0.00 63.0

Dysprosium ICP:A 4.04 0.00 20.0

Europium ICP:A <1.02 n/a n/a

Gadolinium ICP:A 23.2 0.00 67.5

Hexavalent Chromium Colorimetric:W 103 24.4 181

Iron ICP:F 1,840 0.00 6,520

Lanthanum ICP:A 2,080 0.00 4,710

Lead ICP:A 187 0.00 401

Lithium ICP:A <2.04 n/a n/a
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Table B3-12. Analytical-Based Inventory of Tank 241-B-201. (6 sheets)

Analyte ~ Method Mean LL (95%) UL0(9%),
AN!ON ADCATIONW kg kg kg

Magnesium ICP:A 208 0.00 1,740

Manganese ICP:A 2,640 0.00 12,400

Mercury CVAA:A 0.0824 0.00 0.564

Molybdenum ICP:A 2.63 1.29 3.96

Neodymium ICP:A <3.06 n/a n/a

Nickel ICP:A 65.9 40.8 91.0

Palladium ICP:A <15.2 n/a n/a

Phosphorus ICP:F 749 0.00 2,080

Potassium ICP:A 799 0.00 2,120

Rhodium ICP:A <10.2 n/a n/a

Ruthenium ICP:A <5.09 n/a n/a

Selenium AA (GF):A <15.2 n/a n/a

Selenium ICP:A 9.19 0.00 19.7

Silicon ICP:F 2,780 0.00 25,000

Silver ICP:A 1.69 0.00 5.99

Sodium ICP:F 5,250 3,920 6,590

Strontium ICP:A 127 46.3 208

Tellurium ICP:A <10.2 n/a n/a

Thallium ICP:A <509 n/a n/a

Tin ICP:A n/a n/a n/a

Titanium ICP:A 39.2 0.00 413

Tungsten ICP:A 8.20 8.20 8.20

Uranium Laser Fluorimetry:F 21.5 0.00 294

Vanadium ICP:A 2.19 0.00 12.7

Yttrium ICP:A 1.13 0.00 3.70

Zinc ICP:A 29.8 7.09 52.6

Zirconium ICP:A 1.47 0.00 3.34
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Table B3-12. Analytical-Based Inventory of Tank 241-B-201. (6 sheets)

A yMe dMean (%) UL (93%)
ORANI9CMPVNDP S k kg_ kg_

Pentadecane SVOA 5.64 0.00 32.1

Tetradecane SVOA 142 0.00 645

Total carbon Persulfate 351 0.00 885
Oxidation:W

Total inorganic carbon Persulfate 287 0.00 872
Oxidation:W

Total organic carbon Persulfate 325 0.00 3,330
Oxidation:D

Total organic carbon Total Organic 86.4 0.00 185
Halides

Tridecane SVOA 128 14.1 241

PHYSICAL PROPER.TD * %%
Weight percent solids Percent Solids:D 39.3 24.3 54.3

RADtONUCLWDES Ci iC
2AAm GEA:F 4.26 2.10 6.43

1c Liquid 0.0435 0.0435 0.0435
Scintillation:W

13Cs GEA:F 0.327 0.327 0.327

"?Cs GEA:F 110 0.00 487

6Co GEA:F 0.270 0.00 2.84

23CM Alpha Radchem:F 0.226 0.00 0.827
15Eu GEA:F 0.602 0.00 4.50

issEu GEA:F 0.451 0.451 0.451

Gross alpha Alpha Radchem:F 180 0.00 592

Gross beta Beta Radchem:F 606 0.00 2,760

37Np Alpha Radchem:F n/a n/a n/a

59Ni Beta Radchem:A 9.43e-04 0.00 0.00358
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Table B3-12. Analytical-Based Inventory of Tank 241-B-201. (6 sheets)

Analyte ___ MethodMen L(% U (9 )
..........

C ~ .0 4.

63Ni Liquid 0.0259 0.00 0.108
Scintillation:A

23Pu Alpha Radchem:F 0.949 0.00 12.8
239/239Pn Alpha Radchem:F 155 0.00 748

40K GEA:W 0.171 0.171 0.171

"Sr Beta Radchem:F 287 0.00 2,150

"Tc Beta Radchem:F 0.267 0.267 0.267

Tritium Liquid 2.82 0.00 30.8
Scintillation:W
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APPENDIX C

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION

In Appendix C, the data investigations numerical manipulations statistical and other required
for the applicable DQOs for tank 241-B-201 would normally be performed and documented.
Because the 1991 sampling of tank 241-B-201 predated DQOs, no DQO was applicable to the
sampling event. An effort has been made to apply the current safety screening DQO
requirements (Dukelow et al. 1995) to the 1991 data set.

C1.O STATISTICAL ANALYSIS: CONFIDENCE INTERVALS

The safety screening DQO (Dukelow et al. 1995) defines acceptable decision confidence
limits in terms of one sided 95 percent confidence intervals on the mean for each subsample.
This appendix describes the statistical manipulations used to generate the one sided
confidence limits supporting the safety screening DQO. Confidence intervals were computed
for each sample from tank 241-B-201 analytical data (Shaver 1993). To address the
criticality issue, the total alpha and plutonium data were used. The sample descriptions and
confidence intervals are provided in Table 2-1. Confidence intervals were not performed for
the differential scanning calorimetry data because all results were zero. (No exotherms were
detected in any sample.)

The upper limit of a one sided 95 percent confidence interval for the mean is as follows:

2
(n-1,0.05) *

n

where A is the arithmetic mean of the data, n is the number of observations, 8) is the
estimate of the variance of the data, and , 0.05) is the quantile from Student's t distribution
with n-1 degrees of freedom corresponding to a one-sided 95 percent confidence interval.

For tank 241-B-201 data (per sample number), n is two (sample and duplicate) and t(1,0 .95) is
6.314.
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The upper limit of the 95 percent confidence interval for each sample number based on the
total alpha data is listed in Table 2-1. Each confidence interval can be used to make the
following statement. If the upper limit is less than 41 pCi/g, the null hypothesis that the
total alpha is greater than or equal to 41 pCi/g at the 0.05 level of significance would be
rejected. The upper limit of 41 pCi/g was calculated from the 1 g/L plutonium limit
assuming a density of 1.5 g/mL (see Section 2.0) and assuming that all the plutonium is
239pu.

C2.0 APPENDIX C REFERENCES
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR TANK 241-B-201

D1.0 INVENTORY EVALUATION

The following evaluation provides an engineering assessment of tank 241-B-201 contents.
For this evaluation, the following assumptions are made:

* Tank waste mass is calculated using the measured density and the tank volume
listed in Hanlon (1996). Both analytical-based and model-based inventories are
derived using this volume. As a result, inventory comparisons are made on
the same volume basis.

* Only the 224 waste stream contributed to solids formation. It is assumed that
tanks with the same waste type will have the same concentrations of individual
analytes.

* Bulk component (chemical specie) information is sufficient for comparing
analytical and computed data sets. This information can be obtained from
technical flowsheets (see Table Dl-1).

* No radiolysis of NO to NO2 and no additions of NO2 to the waste for
corrosion purposes are factored into this evaluation.

* All Bi and Mn precipitate.

* No Si from blowsand is factored into this evaluation.

* All NO3 , C20 4, K, and Na remain dissolved in the interstitial liquid.

* Only the 224 waste stream contributes to the interstitial liquid.

* Concentration of components in interstitial liquid is based on a void fraction of
0.834 as reported by Agnew et al. (1996).

* La, Cr, P0 4 , SO 4, and F partition between the liquid and solid phases.

Technical flowsheet information (Schneider 1951, and Kupfer et al. 1996) for 224 streams is
shown in Table D1-1. The comparative LANL-defined waste streams are also shown in this
table. The complete LANL inventory is shown in Table A3-1 of Appendix A. The sampling
inventory is shown in Table B3-12 of Appendix B.
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Table D1-1. Technical Flowsheet and HDW Defined Waste Streams.

Aste Flewsheet 2241 (M) Flowshet t24'()' 11DW 2243 (MI)

Bi 0.00595 0.00565 0.0592

C204  0.0459 0.0147 0.630

Cr 0.00362 0.00327 0.00351

F 0.272 0.295 1.99

K 0.223 0.218 0.223

La 0.00376 0.00353 0.232

Mn 0.00514 0.00601 0.00379

Na 1.62 1.60 4.43

NO3  1.06 0.684 1.30

P0 4  0.0323 0.0321 0.0946

SO 4  0.00140 0.00364 0.00139

NH4 nr 0.0067 nr

Notes:
'Schneider (1951)
2Appendix C of Kupfer et al. (1996)
Agnew et al. (1996)

D1.1 BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION

Because analytical data from a recent sampling event exists for tank 241-B-201, a throughput
or concentration factor was derived. For those analytes that partially precipitated, a
partitioning factor was also calculated.

One method of evaluating this tank would be to use fuel reprocessing records, flowsheet
values, and waste transfer records; however, not all of these records are available for
tank 241-B-201. With the concentration factor and the HDW reported void fraction or
porosity (0.834), the inventory of soluble and insoluble analytes listed in the 224 facility
waste stream flowsheets can be calculated.
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D1.2 THROUGHPUT OR CONCENTRATION FACTOR

The concentration factor (CF) is derived using a flowsheet component that is assumed to be
100 percent insoluble. In this case, bismuth was used. The CF was determined by dividing
the bismuth inventory found in the sample analysis by the bismuth inventory in the original
waste stream (from the flowsheet). It is assumed that bismuth is 100 percent precipitated and
that for each waste discharge pass through the tank, all of the bismuth was retained in the
tank. The bismuth-based CF factor for tank 241-B-201 is calculated as follows:

CF = 13,000 kgBi + (0.00595 molesB/L2 x 29 kgal2 4 x 3785 L/kgal x 208.98
g/molei x kg/1000 g)

CF = 95

This same factor is used to calculate inventories for all analytes that precipitate in the tank.
If the factor is valid and the flowsheet and the analytical data are correct, then inventories
predicted by this investigation should be close to those reported in the analytical data. Tanks
of the same waste type should have the same CF.

Dl.3 PARTITIONING FACTOR

Once CFs for fully precipitated components for a waste type are determined, the sample
analysis can be used to establish the way in which other components such as SO 4 or P0 4

partition between solids and supemate. For example, if the CF for bismuth is determined to
be 95 for 224 waste, and the CF for P0 4 is 6.8, it can be concluded that 7 percent of the
P0 4 in the neutralized process waste partitions to the waste solids, that is, the partitioning
factor is 0.07.

Using this method, the estimated partitioning factor for other components for 224 waste
based on tank 241-B-201 are as follows when using a CF of 95 for fully precipitated
components:

SO 4 : 0.03 La: 0.38 Cr: 0.24
P0 4: 0.07 F: 0.004

D-5



HNF-SD-WM-ER-550 Rev. 1

D1.4 SAMPLE CALCULATIONS USED IN THIS ENGINEERING EVALUATION

Note: Both Schneider (1951) and Place (Kupfer et al. 1996) flowsheets were
used; calculations are shown only for the Schneider flowsheet. In most cases,
these values are similar; when they are different, the different results are
discussed.

Components assumed to precipitate (Bi, Mn)

Bi: 0.00595 molesi/Lfl4 x 29 kgal2 2 x 3785 L/kgal x 208.98 g/mole%' x 95
CF x MT/1e6 g = 13 MT

Mn: 2.94 MT

Components assumed to remain dissolved in the interstitial liquid (NO,
K, Na)

NO3: 1.06 molesNO3/L. 2 4 X 0.834c,, x 3785 L/kgal x 29 kgal 201 . x

62 g/moleN0 3 x MT/le6g = 6.02 MT

K: 0.80 MT

Na: 3.41

Estimated component inventories from this engineering evaluation are compared with
sampling- and HDW-estimated based inventories for selected components in Table D1l-2.
Observations regarding these inventories are noted by component in the following text. The
complete HDW inventory is in Table A3-2.

Bismuth. This evaluation assumed Bi to precipitate 100 percent. Bismuth was used to
determine the CF for this waste tank and for tanks 241-B-202 through B-204. This was
accomplished by determining what CF would be necessary to bring the waste stream
concentration, times the total waste volume, into agreement with the sampling data. This
biases the data to match the sampling results for this one analyte. However, this CF is used
for the other analytes, and the results agree with the sampling data (for example, manganese)
indicating the CF is near the true CF for this tank. The Agnew HDW estimate is about 10
times lower than the sample. This appears to be caused by the assumption in the HDW that
bismuth is partially soluble.
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Table D1-2. Comparison of Selected Component Inventory Estimates.

.Cponent Thbs Eva1uatkon (MT) Sampling-bnsed (MT) HD1W Estlmated (MT)

Bi 13 13 1.34

K 0.796 0.799 0.943

La 2.08 3.49

NO3  6.02 6.78 8.72

Mn 2.94 2.64 0.0225

SO 4  
0,0479 0.019

Cr 0.459 0.0137

P0 4  2.30 0.971

F 0,802 4.10

Na 3.41 5,25 11.00

H20 % 60.7 57.1

Note:
MT = metric tons

Nitrate. The HDW estimated inventory is larger than the sampling-based inventory and both
inventories are larger than the inventory estimated in this evaluation. The results of the
flowsheet evaluation differs from the sampling analytical results by about 12 percent, which
is good agreement. The HDW estimate is about 30 percent higher than the analytical results,
which is reasonable agreement. The HDW estimated inventory is derived from the LANL-
defined 224 waste stream, in which the nitrate concentration is about 30 percent higher than
the Schneider flowsheet (Schneider 1951).

Sulfate. The HDW estimated inventory is smaller than the sampling-based inventory.
Place's waste stream estimate (Kupfer et al. 1996) is about three times higher for sulfate than
is Schneider's (1951). If the Place value is used in the HDW model, the HDW would
probably more closely agree with the sample analytical data. Because almost everything else
agrees with the sampling based inventory, further evaluation should be made between the
sulfate concentrations of Place and Schneider.

Chromium. The HDW-estimated inventory is considerably lower than the sampling-based
inventory. The data suggests that about 24 percent of the Cr precipitated; the HDW model
assumes a much smaller percent.
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Phosphate. The sampling-based phosphate value is over two times greater than the HDW
value and is seven times greater than the flowsheet value. These values cannot be reconciled
at this time.

Fluoride. The analytical sample evaluation is based on water soluble fluoride only. The
sample value is about five times lower than the HDW value. No method is currently
available to measure water insoluble fluoride in tank waste. Until a sample is analyzed by a
methodology that measures total fluoride, these differences cannot be reconciled.

Sodium. The sodium values calculated assumed Na does not partition and slightly under-
predicts the sample analysis values. The HDW value is approximately three times the value
from this evaluation. The difference between the flowsheet values used here and the HDW
value is approximately a factor of three also. It appears that if the HDW and flowsheet
values were reconciled, they would agree.

Potassium. The HDW and sampling values for potassium agree fairly well.

Lanthanum. Lanthanum appears to partition between the phases in the tank. The
partitioning factor for La was 38 percent indicating that more La could have been released to
the cribs than remains in these tanks. Based on past expectations, this is not expected.

Manganese. This is an insoluble analyte, and the value from this evaluation is in good
agreement with the sample analytical data. However, the HDW model treats this as highly
soluble at the waste stream concentration and predicts about 75 times less manganese in the
waste.

Comments On Other Analytes

Strontium. The HDW model estimate for Sr is about 1,000 times higher than sampling
results. The HDW model shows Sr in the 224 defined waste stream, apparently added for
scavenging 'Sr. This is incorrect; scavenging should be shown in the ferrocyanide defined
wastes.

Aluminum. The sampling-based data show almost one half ton of Al in the tank. The
engineering analysis could not address aluminum quantitatively because it does not appear in
the process flowsheet.

Plutonium. Although the amount of Pu was low, it was much higher than predicted by the
HDW model. The process flowsheet did not contain plutonium values, so Pu could not be
evaluated in the engineering analysis.
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D1.5 CONCLUSIONS

The calculations based on the flowsheet information and factors determined from the bismuth
analytical data from tank 241-B-201 have been compared to analytical data and the HDW
model. These calculations compare well with the analytical data and, in some cases, with the
HDW model. It appears that the flowsheet concentrations, the throughput factor, and the
solubility assumptions applied in the HDW model account for the major differences.

The calculated CFs and partitioning factors for tank 241-B-201 provide confidence that the
analytical data for the tanks are representative of the tank contents and could be used as a
basis for component inventories. This is substantiated by the following:

* CFs for components in tank 241-B-201 that are expected to fully precipitate
are consistent indicating the sample probably represents the 224 flowsheet basis
for the waste.

* The partitioning factors indicate reasonable partitioning of components based
on experience and knowledge of the typical chemical behavior of the
components in alkaline media.

D2.0 BEST-BASIS INVENTORY ESTIMATE

Information about chemical, radiological, and/or physical properties is used to perform safety
analyses, engineering evaluations, and risk assessment associated with waste management
activities and to address regulatory issues. These activities include overseeing tank farm
operations and identifying, monitoring, and resolving safety issues associated with these
operations and with the tank wastes. Disposal activities include designing equipment,
processes, and facilities for retrieving wastes, and processing them into a form suitable for
long-term storage. Chemical and radiological inventory information are generally derived
using three approaches: (1) component inventories are estimated using the results of sample
analyses, (2) component inventories are predicted using the HDW model based on process
knowledge and historical information, or (3) a tank-specific process estimate is made based
on process flowsheets, reactor fuel data, essential material usage, and other operating data.
The information derived from these different approaches is often inconsistent.

An effort is underway to provide waste inventory estimates that will serve as the standard
characterization for the various waste management inventories (Kupfer et al. 1996). As part
of this effort, an evaluation of available chemical information for tank 241-B-201 was
performed, including the following:
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* Data from two 1991 core samples (this document).

* An inventory estimate generated by the HDW model (Agnew et al. 1996).

The calculations based on flowsheet information and factors determined from the bismuth
analytical data from tank 241-B-201 have been compared to analytical data and the HDW
model. These calculations compare well with the analytical data and, in some cases, with the
HDW model. Given current resources, the best source of inventory data appears to be the
analytical data which was obtained during the 1991 core sampling and analysis event. One
analyte, for which the analytical data may not be the best source, is fluoride. Only the water
soluble forms of fluoride are reported in the analytical data. Although the HDW model
predicts more fluoride, water insoluble fluoride cannot be measured using current laboratory
techniques. Both the analytical data and the HDW model values must be carefully
considered for fluoride at the present time. Table D2-1 and D2-2 present the best-basis
inventory estimates for the nonradioactive and radioactive waste components, respectively.
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Table D2-1. Sampling-Based Best-Basis Inventory Estimates for Nonradioactive
Components in Tank 241-B-201 (October 18, 1996).

Al 473 S

Bi 13,000 S

Ca 1,680 S

Cl 227 S

CO 3  not reported S

Cr 459 S

F 8023 S Water soluble only

Fe 1,840 S

Hg 0.0824 S

K 799 S

La 2,080 S

Mn 2,640 S

Na 5,250 S

Ni 65.9 S

NO2  121 S

NO3  6,780 S

OH not reported S

Pb 187 S

P as P0 4  2,300 S

Si 2,780 S

S as SO 4  47.9 S

Sr 127 S

TOC 325 S

Us 21.5 S

Zr 1.47 S

Notes:
'See Table B3-12.
2S = Sample-based, M = Hanford Defined Waste model based, E = Engineering
assessment based
3Fluoride is based on water soluble portion only.
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Table D2-2. Sample-Based Best-Basis Inventory Estimates for Radioactive
Components in Tank 241-B-201 (October 18, 1996).

Trotal venory ....... Beas

Anayte:<. .(CI)1 .IM .r E) C..

"C 0.0435 S

90sr 287 S

"Tc 0.267 S

13Cs 110 S
15Eu 0.602 S
239/MPu 155 S

24Am 4.26 S

'See Table B3-12.
2S = Sample-based,
assessment based

M = Hanford Defined Waste model based, E = Engineering

D-12

Notes:



HNF-SD-WM-ER-550 Rev. 1

D3.0 APPENDIX D REFERENCES

Agnew, S. F., J. Boyer, R. Corbin, T. Duran, J. FitzPatrick, K. Jurgensen, T. Ortiz, and
B. Young, 1996, Hanford Tank Chemical and Radionuclide Inventories: HDW Model
Rev. 3, Draft, March 5, 1996, Los Alamos National Laboratory, Los Alamos,
New Mexico.

Anderson, J. D., 1990, A History of the 200 Area Farms, WHC-MR-0132, Westinghouse
Hanford Company, Richland, Washington.

Brevick, C. H., L. A. Gaddis, and W. W. Pickett, 1995, Historical Tank Content Estimate
for the Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349,
Rev. OA, Westinghouse Hanford Company, Richland, Washington.

Hanlon, B. M., 1996, Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99, Westinghouse Hanford Company, Richland, Washington.

Heasler, P. G., K. M. Remund, J. M. Tingey, D. B. Baird, and F. M. Ryan, 1994, Tank
Characterization Report for Single-Shell Tank B-201, PNL-10100, Pacific Northwest
Laboratory, Richland, Washington.

Kupfer, M. J., A. L. Boldt, B. A. Higley, S. L. Lambert, R. M. Orme, D. E. Place,
L. W. Shelton, R. A. Watrous, G. L. Borsheim, N. G. Colton, M. D. LeClair,
W. W. Schulz, D. C. Hedengren, and R. T. Winward, 1996, Standard Inventories of
Chemicals and Radionuclides in Hanford Site Tank Wastes, WHC-SD-WM-TI-740,
Rev. D (Draft), Westinghouse Hanford Company, Richland, Washington.

Schneider, K. L., 1951, Flow Sheets and Flow Diagrams of Precipitation Separations
Process, HW-23043, Hanford Atomic Products Operation, Richland, Washington.

D-13



HNF-SD-WM-ER-550 Rev. 1

This page intentionally left blank.

D-14



HNF-SD-WM-ER-550 Rev. I

APPENDIX E

BIBLIOGRAPHY FOR TANK 241-B-201

E-1



HNF-SD-WM-ER-550 Rev. 1

This page intentionally left blank.

E-2



HNF-SD-WM-ER-550 Rev. 1

APPENDIX E

BIBLIOGRAPHY FOR TANK 241-B-201

Appendix E provides a bibliography that supports the characterization of tank 241-B-201.
This bibliography represents an in-depth literature search of all known information sources
that provide sampling, analysis, surveillance, and modeling information, as well as
processing occurrences associated with tank 241-B-201 and its respective waste types.

The bibliographical references are separated into three categories, each with subgroups. The
categories and subgroups are listed below.

. NON-ANALYTICAL DATA

Ia. Models/Waste Type Inventories/Campaign Information
Ib. Fill History/Waste Transfer Records
Ic. Surveillance/Tank Configuration
Id. Sample Planning/Tank Prioritization
Ie. Data Quality Objectives/Customers of Characterization Data

II. ANALYTICAL DATA

Iha. Sampling of Tank Waste and Waste Types
Ilb. Sampling and Analysis of 224 Waste/Other Tanks

III. COMBINED ANALYTICAL/NON-ANALYTICAL DATA

II1a. Inventories from both Campaign and Analytical Information
IlIb. Compendium of Existing Physical and Chemical Documented Data Sources

The bibliography has an annotation at the end of each reference describing the information
source. A majority of the information listed below may be found in the Lockheed Martin
Hanford Corporation Tank Characterization Resource Center.
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NON-ANALYTICAL DATA

Ia. Models/Waste Type Inventories/Campaign Information

Anderson, J. D., 1990, A History of the 200 Area Tank Farms,
WHC-MR-0132, Westinghouse Hanford Company, Richland,
Washington.

Contains single-shell tank fill history and primary campaign/waste type
information up to 1981.

Jungfleisch, F. M., and B. C. Simpson, 1993, Preliminary Estimation of the
Waste Inventories in Hanford Tanks Through 1980,
WHC-SD-WM-TI-057 Rev. 0-A, Westinghouse Hanford Company,
Richland, Washington.

* A model based on process knowledge and radioactive decay estimations
for different compositions of process waste streams assembled for total,
solution, and solids compositions per tank. Also gives assumptions
about waste/waste types and solubility parameters/constraints.

Schneider, K. J., 1951, Flowsheets and Flow Diagrams of Precipitation
Separations Process, HW-23043, Hanford Atomic Products Operation,
Richland, Washington.

* Contains compositions of process stream waste before transfer to
200 Area waste tanks.

lb. Fill History/Waste Transfer Records

Agnew, S. F., R. A. Corbin, T. B. Duran, K. A. Jurgensen, T. P. Ortiz, and
B. L. Young, 1996, Waste Status and Transaction Record Summary for
the Northeast Quadrant, WHC-SD-WM-TI-615, Rev. 1, Los Alamos
National Laboratory, Los Alamos, New Mexico.

* Contains spreadsheets showing all available data on tank
additions/transfers for the northeast quadrant.

Anderson, J. D., 1990, A History of the 200 Area Tank Farms,
WHC-MR-0132, Westinghouse Hanford Company, Richland,
Washington.

* Contains single-shell tank fill history and primary campaign/waste type
information up to 1981.
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Ic. Surveillange/Tank Configuration

Alstad, A. T., 1993, Riser Configuration Docwnent for Single-Shell Waste
Tanks, WHC-SD-RE-TI-053, Rev. 9, Westinghouse Hanford Company,
Richland, Washington.

* Shows tank riser locations in relation to tank aerial view and a
description of risers and riser contents.

Lipnicki, J., 1996, Waste Tank Risers Available for Sampling,
WHC-SD-WM-TI-710, Rev. 3, Westinghouse Hanford Company,
Richland, Washington.

* Assesses riser locations for each tank; not all tanks are
included/completed. Includes an estimate of risers that are available for
sampling.

Leach, C. E. and S. M. Stahl, 1996, Hanford Site Tank Farm Facilities
Interim Safety Basis, WHC-SD-WM-ISB-001, Rev. OB,
Westinghouse Hanford Company, Richland, Washington.

* Provides a ready reference to the tank farms safety envelope.

Prince, J. K., 1982, Tank B-201 Liquid Level Reaching Decrease Criterion,
REP-031482, Rockwell Hanford Operations, Richland, Washington.

* Because of a slow decrease in liquid level measurements, the
measurement met baseline decrease criterion in March 1982.

Teel, J. A., 1974, Suspected Deformed Liner in Tank 241-B-201, Occurrence
Report 74-103, Atlantic Richfield Hanford Company Operations,
Richland, Washington.

* Free liquid pumped from the tank because of suspected leakage. A
visual observation during salt well installation revealed an obstruction
below riser conjectured to be liner bulge.

Tran, T. T., 1993, Thermocouple Status Single-Shell & Double-Shell Waste
Tanks, WHC-SD-WM-TI-553, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

* Compilation of information on thermocouples and status for Hanford
Site waste tanks.
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Id. Sample Planning/Tank Prioritization

Brown, T. M., 1996, Tank Waste Characterization Basis,
WHC-SD-WM-TA-164, Rev. 2, Westinghouse Hanford Company,
Richland, Washington.

* Summarizes the technical basis for characterizing tank waste and
assigns a priority number to each tank.

Winters, W. I., L. Jensen, L. M. Sasaki, R. L. Weiss, J. F. Keller,
A. J. Schmidt, and M. G. Woodruff, 1990, Waste Characterization
Plan for Hanford Site Single-Shell Tanks, WHC-EP-0210, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

* Characterization planning document. Includes test plan for sampling
and analysis of tank 241-B-201.

WHC-CM-5-3, Sample Management and Administration, Westinghouse
Hanford Company, Richland, Washington.

* Provides guidelines for performing data validation of samples in
accordance with the RCRA requirements.

Ie Data Quality Objectives/Customers of Characterization Data

Dukelow, G. T., J. W. Hunt, H. Babad, and J. E. Meacham, 1995, Tank
Safety Screening Data Quality Objective, W HC-SD-W-SP-004, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

* Describes the sampling and/or data necessary to address the energetics,
flammability, and criticality potential of each tank.

Osborne, J. W., and L. L. Buckley, 1995, Data Quality Objectivesfor Tank
Hazardous Vapor Safety Screening, WHC-SD-WM-DQO-002, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

* Describes the vapor sampling and analyses required to address
hazardous vapor issues for each tank.
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HI. ANALYTICAL DATA

Il Sampling of Tank Waste and Waste Types

Heasler, P. G., K. M. Remund, J. M. Tingey, D. B. Baird, F. M. Ryan, and
J. M. Conner, 1996, Tank Characterization Report for Single-Shell
Tank B-201, PNL-10100, Pacific Northwest National Laboratory,
Richland, Washington.

* Summarizes information on the historical uses, present status, and the
sampling and analysis results of waste stored in tank 241-B-203. (Later
released as Tank Characterization Report for Single-Shell Tank B-201,
WHC-SD-WM-ER-550, Rev. 0, Westinghouse Hanford Company,
Richland, Washington).

Horton, J. E., 1978, Characterization of 200 Series Tanks, (internal
memorandum 60120-78-131 to J. E. Mirabella, December 4), Rockwell
Hanford Operations, Richland, Washington.

* Reports analytical data of sludge samples from B Tank Farm 200 series
tanks.

Pool, K. N., 1994, PNL 325 Laboratories Single-Shell Tank Waste
Characterization, Tank B-201 Cores 26 and 27,
WHC-SD-WM-DP-037, Rev. OA, Westinghouse Hanford Company,
Richland, Washington.

* Contains sampling information and analytical results from the 1991
sampling event of cores 26 and 27.

_b. Sampling and Analysis of 224 Waste/Other Tanks

Jo, J., L. C. Amato, and T. T. Tran, 1996, Tank Characterization Report for
Single-Shell Tank 241-B-203, W HC-SD-WM-ER-587, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

* Summarizes the information on the historical uses, present status, and
the sampling and analysis results of waste stored in this tank.

Sasaki, L. M., J. G. Douglas, R. H. Stephens, L. C. Amato, and T. T. Tran,
1996, Tank Characterization Report for Single-Shell Tank 241-B-204,
WHC-SD-WM-ER-581, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.
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* Summarizes the information on the historical uses, present status, and
the sampling and analysis results of waste stored in this tank.

UL COMBINED ANALYTICAL/NON-ANALYTICAL DATA

IIa. Inventories from Campaign and Analytical Information

Agnew, S. F., R. Corbin, T. Duran, K. Jurgensen, T. Ortiz, and B. Young,
1995, WSTRS Rev. 2: Supernatant Mixing Model (SMM) Tank Layer
Model (TLM), LA-UR-94-4269, Rev. 2, Los Alamos National
Laboratory, Los Alamos, New Mexico.

* Provides modeling results of primary wastes types for each tank.

Agnew, S. F., J. Boyer, R. Corbin, T. Duran, J. FitzPatrick, K. Jurgensen,
T. Ortiz, B. Young, 1996, Hanford Tank Chemical and Radionuclide
Inventories: HDW Model Rev. 3, LA-UR-96-858, Rev. 0, Los Alamos
National Laboratory, Los Alamos, New Mexico.

* Contains waste type summaries, primary chemical compound/analyte
and radionuclide estimates for sludge, supernatant, and solids, as well
as the Supernatant Mixing Model, Tank Layering Model, and individual
tank inventory estimates.

Allen, G. K., 1976, Estimated Inventory of Chemicals Added to Underground
Waste Tanks, 1944 - 1975, ARH-CD-601B, Atlantic Richfield Hanford
Company, Richland, Washington.

* Contains information about major components for waste types and some
assumptions. Purchasing records are used to estimate chemical
inventories.

Allen, G. K., 1975, Hanford Liquid Waste Inventory as of Sept. 30, 1974,
ARH-CD-229, Atlantic Richfield Hanford Company Operations,
Richland, Washington.

* Contains information about major components for waste types and some
assumptions.

Brevick, C. H., L. A. Gaddis, and W. W. Pickett, 1996, Historical Tank
Content Estimate for the Northeast Quadrant of the Hanford 200 East
Areas, WHC-SD-WM-ER-349, Rev 1A, Westinghouse Hanford
Company, Richland, Washington.
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Brevick, C. H., R. L. Newell, and J. W. Funk, 1996, Supporting Document
for the Historical Tank Content Estimate for B-Tank Farm,
WHC-SD-WM-ER-310, Rev. 1A, Westinghouse Hanford Company,
Richland, Washington.

* Contains tank farm description, tank historical summary, level history
and surveillance graphs, in-tank photographs, and waste inventory
information.

Hanlon, B. M., 1996, Tank Farm Surveillance and Waste Status Summary
Report for Month Ending July 31, 1996, WHC-EP-0182-100,
Westinghouse Hanford Company, Richland, Washington.

* Most recent release of a series of summaries including fill volumes,
Watch List tanks, occurrences, integrity information, equipment
readings, equipment status, tank location, and other miscellaneous tank
information. The series includes monthly summaries from December
1947 to the present; however, Hanlon has only compiled the monthly
summaries from November 1989 to the present.

* Contains summary information from the supporting documents for Tank
Farms A, AX, B, BX, BY, and C, in-tank photographic monages, and
solid (including the interstitial liquid) composite inventory estimates.

Kupfer, M. J., A. L. Boldt, B. A. Higley, S. L. Lambert, R. M. Orme,
D. E. Place, L. W. Shelton, R. A. Watrous, G. L. Borsheim,
N. G. Colton, M. D. LeClair, W. W. Schulz, D. C. Hedengren, and
R. T. Winward, Standard Inventories of Chemicals and Radionuclides
in Hanford Site Tank Wastes, WHC-SD-WM-TI-740, Rev. D (Draft),
Westinghouse Hanford Company, Richland, Washington.

* Contains "best-basis" inventory estimates for several tanks.
Appendix C contains information and data from the bismuth phosphate
process. This document is being generated in a parallel effort with the
tank characterization reports (see Appendix D).

Schmittroth, F. A., 1995, Inventories for Low-Level Tank Waste,
WHC-SD-WM-RPT-164, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

* Contains a global inventory based on process knowledge and radioactive
decay estimations. Pu and U waste contributions are taken at 1% of the
amount used in processes. Also compares information on "Te from
ORIGEN2 and analytical data.
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IIb. Compendium of Existing Physical and Chemical Documented Data

Brevick, C. H., L. A. Gaddis, and E. D. Johnson, 1995, Tank Waste Source
Term Inventory Validation, Vol I & II., W HC-SD-WM-ER-400,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

* Contains a quick reference to sampling information in spreadsheet or
graphical form for 23 chemicals and 11 radionuclides for all tanks.

DeLorenzo, D. S., J. H. Rutherford, D. J. Smith, D. B. Hiller, K. W.
Johnson, and B. C. Simpson, 1994, Tank Characterization Reference
Guide, WHC-SD-WM-TI-648, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

* Summarizes issues surrounding the characterization of nuclear wastes
stored in Hanford Site waste tanks.

Husa, E. I., R. E. Raymond, R. K., Welty, S. M. Griffith, B. M. Hanlon,
R. R. Rios, and N. J. Vermeulen, 1993, Hanford Site Waste Storage
Tank Information Notebook, WHC-EP-0625, Rev. 0, Westinghouse
Hanford Company, Richland, Washington.

* Contains in-tank photographs and summaries on tank descriptions, leak
detection systems, and tank status.

Husa, E. I., 1995, Hanford Waste Tank Preliminary Dryness Evaluation,
WHC-SD-WM-TI-703, Rev. 0., Westinghouse Hanford Company,
Richland, Washington.

* Assesses relative dryness between tanks.

Van Vleet, R. J., 1993, Radionuclide and Chemical Inventories for the Single
Shell Tanks, WHC-SD-WM-TI-565, Rev. 1, Westinghouse Hanford
Company, Richland, Washington.

* Contains selected sample analysis tables before 1993 for single-shell
tanks.
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Welty, R. K., 1988, Waste Storage Tank Status and Leak Detection Criteria,
Volumes I and II, WHC-SD-TI-356, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

* Describes the nature, scope, and frequency of surveillance employed
for waste storage tanks, states action criteria for response to data
deviations, and presents tank data reviews between June 15, 1973, and
June 15, 1988.

WHC, 1987, Quarterly Trend Analysis of Surveillance Data, (internal
memorandum 65950-87-587 to R. J. Baumhardt, June 29),
Westinghouse Hanford Company, Richland, Washington.

* Contains third quarter trend analysis of waste tank surveillance data to
identify trends or anomalies.
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